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FAMILIAL PERIODIC PARALYSIS AND ITS TRANSITION 
INTO SPINAL MUSCULAR ATROPHY. 
BIEMOND AND POLAK DANIELS. 


(From the Neurological Service of Prof. Dr. B, Brouwer, Wilhelmina-Gasthuis, Amsterdam.) 


FAMILIAL periodic paralysis rare disease heredo-familial 
nature which manifests itself characteristic symptom complex. 

Our knowledge this disease dates back the second half the 
nineteenth century, when Cavaré (1853) described one 
that time many cases have been described. most the publications 
include more less complete résumé the literature will only 
mention the most important ones. For complete summary the 
literature the reader referred the monographs Schmidt (1919) 
Janota and Weber 

The symptom complex familial periodic paralysis essentially 
follows: The patient suddenly seized with flaccid paralysis one 
more muscle groups, usually more than one extremity. The 
tendon reflexes are entirely absent depressed, and the electrical 
excitability the affected muscles diminished absent both the 
faradic and galvanic current. ‘The trunk muscles are seldom involved, 
and only occasionally the muscles innervated the cranial nerves. 
Sensation remains intact, although occasionally the beginning 
attack may present the extremities. 

The majority attacks occur after inactivity; the patient may 
awaken find himself paralysed. Sometimes the paralysis has been 
attributed severe muscular exertion the preceding day. Cold, 
various emotional states, and foods rich carbohydrates have been 
mentioned precipitating factors. 

The duration and intensity the attacks are variable the seizures 
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may last from one hour several days. There the 
psychic sphere, although the patient usually very irritable during the 
stage paralysis. function the internal organs not usually 
disturbed, although sometimes sympathetic disorder manifested 
irregularity the pulse, dyspnoea, sweating and dysuria. 

short synopsis symptoms suffices establish this affliction 
disease sui generis. Hartwig (quoted Goldflam) described 
patient, aged whom some attacks were associated with 
disturbances speech, respiration and swallowing attributed these 
1885 Westphal reported case which Oppenheim found that the 
the muscles was diminished quantitatively, 
relatively the intensity the paralysis. reaction degeneration 
was not found. During the attack Oppenheim heard soft systolic 
murmur the heart. with Siemerling examined small 
piece muscle microscopically. will refer this again. Westphal 
was the opinion that the attack was precipitated disturbance 
the peripheral vessels resulting sudden disturbance nutrition 
the muscles. Oppenheim believed that unknown virus was the 
causative factor. 

Many authors have attributed the condition auto-intoxication 
The first express this opinion was Goldflam who after intensive 
study family which there were eleven cases familial periodic 
paralysis concluded that this disease must considered primary 
resulting from some intestinal toxin. chemical analysis 
the urine and and histological examination muscle, 
tried gather confirmatory evidence for his hypothesis. claimed 
that the electrical reactions resembled those found disease 
and the newborn (Westphal). From this evidence deduced the 
conclusion that these cases familial periodic paralysis the muscular 
system remained the infantile state development. Subsequent 
investigators were not able confirm these findings. 1886 Couzot 
recognized the nature this disease. Crafts also was the 
opinion that the disease was caused auto-intoxication and tried 
isolate toxin from the Singer and Goodbody also favoured the 
toxic theory and claimed that the toxin affected the muscle fibres 
predisposed individuals. 

Janota and Weber expressed this same opinion recent mono- 
graph. These authors base their work the well-known interpretation 
the Vegetative Kraus and Zondek, according which 
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the function tissue-cell depends upon the relation between the 
electrolytes and colloids and around this cell. These, together with 
the nerve-endings the cell, form functional unit. change the 
equilibrium the electrolyte-colloid balance gives action current and 
thereby stimulates the nerve. the same way stimulation the nerve 
elicits change the cell system. According Janota and Weber 
the presence toxin produces change the electrolyte content and 
consequently disturbance the excitability the muscle. 

Various arguments have been offered favour disturbance 
the autonomic nervous system. The fact that the attacks occur during 
the night when the vagus active (R. Schmidt: der Nacht wacht 
der Vagus auf’’), the changes the electrocardiogram, the shifting 
the blood the potassium, calcium and magnesium, and the change 
the blood-sugar and sweating suggest autonomic imbalance. 
The conclusion that the disturbance entirely due vagotonia not 
clear. 

Most investigators believe that question some process 
but differ the point action the toxin. Putnam mentions 
relation between familial periodic paralysis and epilepsy that the 
toxin causes preponderance the inhibitory over the excitatory 
function. Buzzard thinks that result the intoxication the 
metabolic products muscle activity cannot carried away through 
the lymphatics and the muscular function 
emphasizes vasomotor disturbance the anterior spinal artery. 
draws analogy with migraine which also may found families 
subject periodic paralysis. result the vasospasm degenera- 
tion the anterior horn cells with muscular dystrophia 
may develop. his publication the genealogy family was described 
which there were several cases periodic paralysis and muscular 
dystrophy. Oppenheim and Bernhardt had previously called attention 
the connection both these diseases. Bernhardt reported attacks 
periodic paralysis father and son who were both afflicted with 
progressive muscular dystrophy. described case periodic 
paralysis which developed after trauma; favoured the toxic theory. 
investigated the effect curare muscle experimental animals, 
but found resemblance the hypothetical toxin periodic paralysis. 

Schmidt’s monograph autopsies were reported 
who died during attacks, but abnormal findings were noted. 
believes that predisposed individuals vasospastic ischemia the 
muscles produced increase adrenalin the blood. 
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supposes that the increase adrenalin the result auto-intoxica- 
tion. contradiction the postulate Janota and Weber 
who described vagotonic state. Maclachlan, who gathered two hundred 
cases from the literature, also emphasized the frequent association with 
migraine and toxic factors. 

One isolated case periodic paralysis has been reported the 
Netherlands Bruin. There were other cases the family. 
The following the description the first Dutch family which the 
periodic paralysis appeared three generations unmistakable 
heredo-familial manner. this non-semitic family 
appeared twelve patients have been examined thoroughly and two 


the members are dead. patients were observed, one them 
repeatedly, attacks. The history the latter will reported 
detail after brief summary the main points the other thirteen 
cases. represents the genealogical distribution the family tree 
the patients suffering with periodic paralysis are numbered from 
(see also fig. 2). 

Case 1.—The progenitor died 1919 1920 his 65th year, probably 
carcinoma the stomach. his the periodic attacks paralysis began 
the age 18, but further details are known. certain that the 
last ten years his life was permanently paralysed all four extremities, 
especially the upper parts the arms and legs, that the last five 
years his life was necessary wheel him about chair. His wife 
never had any neurological disease, still living and presents particular 


symptoms. 
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Case 2.—The eldest son Case now aged 54, and complete examina- 
tion was done several times. his 8th year began have attacks 
which appeared during sleep. with paralysis all four extremities. 
After about twelve hours power gradually returned. far can remember 
there appeared concomitant sweating gastric symptoms. Nothing 
particular could recalled about the urinary excretion during the end 
attack. the inception the illness the attacks occurred with frequency 
about five six year, but after attack pneumonia with pleuritis 
his year, they became more frequent and longer duration. 1906 
1907 was for three months university clinic, but unfortunately the 
records cannot obtained. this time complained severe pains his 
arms and legs. The treatment received the hospital was avail and 
the attacks continued irregular intervals until 1917 when they suddenly 


stopped. 
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Soon after the cessation the seizures gradually increasing weakness was 
noted the upper portions the arms and legs. His gait became unsteady, 
was difficult for him rise from the sitting position and observed 
slowly increasing atrophy the upper parts the lower extremities. 1921 
was examined the neurological the University Utrecht. Here 
was observed that the thigh muscles were slightly atrophied and that there 
was distinct ataxia and hypotonia the lower extremities. addition the 
ankle-jerks were absent and the knee-jerks were depressed. The diagnosis 
tabes dorsalis was entertained spite the facts that the pupils reacted 
normally light, there was disturbance sensibility bladder, 
sign, and negative reactions Wassermann and Sachs-Georgi 
the blood. 1921 the weakness became more intense, that since 1928 
was completely bedridden. 

1933 there was generalized atrophy the muscles the 
shoulder-girdle and upper arms (fig. 3), with typical winged both 
sides. The upper arms could not elevated. The triceps did not contract 
the biceps were very feeble. The forearms and the muscles the 
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hands functioned well. contractions were seen. The biceps and 


triceps reflexes were present and sensibility was intact. 

The musculature the trunk was and the patient was unable rise 
the sitting position bed and turn over his side. The abdominal 
and cremasteric reflexes were depressed bilaterally. There were abnormali- 
Sensibility the trunk was intact and the 
sphineters functioned normally. There was marked atrophy the thighs, 
distinet atrophy the peripheral parts the lower extremities. The 
muscles the legs (especially the felt somewhat soggy although 
there was definite There was suggestion pseudohypertrophy 
however. fibrillary contractions were seen. Whereas the movements 
the hip- and knee-joints are impossible, dorsal flexion the foot and extension 
the toes were just possible the right side, but absent the left. Plantar 
power. The muscles the 


ties the vertebral 


flexion the feet was performed 
buttocks were atrophic. Sensibility was intact. 

Electrical examination.—The extensor muscles the lower legs (musculi 
tibialis anticus, extensor digitorum communis, extensor hallucis, peronei) show 
typieal slow contraction with the current, peripheral 
lislocation the points excitability and reversal the polar formula. 
With the faradic current only the peroneal muscles reacted. The thigh and 
ealf muscles did not contract all either stimulation. 
the arms the posterior portions the deltoids gave slow reaction while 
the anterior portions contracted quickly. The pectoralis major each 
side also reacted slowly. addition, the proximal parts the upper 
extremities showed generalized diminution electrical excitability, while 
the forearms and intrinsic muscles the hands reacted normally. 

Finally should noted that there was old suppurating fistula just 
above the left clavicle. can accepted that has twherculosis addition 
his muscular disease, especially since there was history pleurisy the 
eleventh year. 

his arms and legs from the age years until his 38th year. After 
these attacks disappeared gradually increasing weakness and atrophy 
the thighs, and later also the proximal portions the arms, 
developed, that his 49th year was completely invalided. the 
age there was diffuse atrophy the muscles the hips, 
shoulder-girdles and the upper parts the arms and thighs, less 
atrophy the legs and none all the forearms. most the 
affected muscular groups there was definite reaction degeneration. 
addition the patient was suffering with inactive type 
tuberculosis. 

Case 3.—This patient died 1910, the age 20, hospital 
Germany. Thecause death was reported pneumonia. certain that 
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began have attacks when was about years old just his brothers 
and sisters. His attacks were also similar that they were nocturnal, never 
lasted more than twenty-four hours, both arms and legs and 
occurred irregular intervals until his death. Further particulars are not 
known. 

Case 4.—This patient now aged and his attacks also appeared about 
his 7th year and always came during the night. During his adolescence 
the attacks were frequent, but they decreased slightly number but not 
intensity with age. The seizures occurred irregular intervals and the 
duration the paralysis was variable. severe attacks movements the 
head well the arms and legs were impossible. While was 
drank only water and refused take any food because had the feeling 
would havea bad influence the attack. The recovery motility was 
preceded profuse perspiration and increased excretion urine. During the 
attack the legs felt cold and the patient was certain that massage relieved him. 
was unable suggest any precipitating factor. drank aleohol very 
sparingly. There was history migraine tuberculosis, and apart from 
the disease the muscular system his physical condition was good. There 
were neurological abnormalities. The muscles are well developed and 
normal volume. There are phenomena, and all 
present and active. 

Case 5.—This patient was woman who died the age (in 1929) and 
the history was obtained from the family. her too, the attacks started 
the 7th and year. first they were not very frequent severe, 
but the course time, however, they became worse. When she 
young woman the attacks once fourteen days during the spring and 
autumn months. Again, the attacks occurred night and lasted one two 
days the most. Usually the arms and legs well the head and trunk 
muscles were paralysed. Occasionally she was recovering from one attack 
she relapsed into another. This patient also took food during the time she 
was paralysed, but drank water freely, especially towards the end the attack 
when she began perspire and urinate profusely. 

the last five vears her life she had some permanent paresis. She 
developed steppage gait, raised herself from sitting position with difficulty, 
was unable run and the horizontal position she was unable raise her 
legs. She had more and more with her household duties. this 
time her physician noted atrophy the shoulder and hip The 
tendon reflexes were markedly depressed. About the same time that the 
permanent muscular weakness occurred, there also appeared psychic change, 
particularly the form self-accusation. 1927 she was hospital for 
six months account the psychie disturbance. 1928 there was 
remission the mental symptoms, and the depression returned again 
1929 and eventuated suicide. record her stay the hospital was 
obtainable. 

Summary.—Patient suffered from attacks periodic paralysis 


FAMILIAL PERIODIC PARALYSIS AND MUSCULAR ATROPHY 


between the ages years. Then there developed permanent 
weakness the muscles the shoulders and hips. About the same 
time there appeared psychic disturbances the form depression, 
which ended suicide the age 40. 


Case patient, woman, aged 44, only had one attack definite 
paralysis involving arms and legs, which occurred four ago. This seizure 
was preceded pain the lumbar region and lasted two probable 
that she had abortive attacks previously, during which she had sensation 
weakness and coldness the lower extremities. Application heat resulted 
return function. During the last four years she was entirely free 
symptoms. This patient suffered with repeated migrainous attacks, but these 
were not related the attacks weakness. abnormality 
was noted examination. 

7.—This patient had her first attack the age years. She 
very feeble during the seizures, but was never totally paralysed. The 
paresis came during the night and disappeared slowly the course the 
following day. The weakness was not severe the arms the legs, 
ind recall any details about perspiration, 
thirst antipathy during the attack. During puberty and pregnancy 
the attacks were more frequent and intense. the last three years she was 
free from attacks. The patient also suffers from typical migraine. There were 
neurological abnormalities. Her four children are all under the age 
years. 

Case patient young woman, aged 37, who began have typical 
paralysis the age years, which have been recurring 
irregular intervals until the present. this case also the paralysis appeared 
luring the she awakens find herself completely paralysed and con- 
tinues for one day. During this time she abstains from food and 
lrinks much water, especially towards the end the attack. Recovery 
preceded profuse perspiration and polyuria. During puberty the attacks were 
very frequent and severe, but later they became gradually less frequent and 
less severe. patient suffers with migraine and has occasionally had typical 
generalized epileptic seizures. She was rather backward school and still 
the impression being mentally retarded. examination, abnormal 
neurological findings were noted. the last few years the attacks have 
rare occasions only. 

Case this also the attacks began the age years, lasted 
one two days, and appeared with frequency four five per year. The 
musculature the head, trunk and limbs became totally paralysed during 
attack. Speech, swallowing and the ocular movements remained normal. 
She was not able recall any abnormalities perspiration thirst. Since 
the onset puberty the attacks have gradually become less frequent and less 
intense. After her year the attacks disappeared entirely. this case 
there also history migraine. Neurological findings were absent. 
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Case 10.—This patient young girl, aged 20, who suffered between her 
13th and 17th year with transient attacks weakness her legs. Since that 
time she has been entirely free from attacks and the neurological examination 
revealed disease. 

Case 11.—This boy, aged years, was under observation the neuro- 
clinic from 1933, until April 1933. his case typical 
attacks paralysis arms and legs first appeared when was years old. 
Prior admission had only had five attacks, the shortest lasting three 
four hours, and the longest thirty-six hours. one these attacks both legs, 
but only one arm, were involved. Also this instance the paralysis always 
appeared during the night. There were also typical concomitant vegetative 


symptoms which were similar Case 12, described further 
importance the fact that the summer 1932 was hospital because 
protracted tuberculosis was suspected, but not verified. The father 
noted more recently that the boy’s legs, especially his thighs, had 
weaker, and that his gait was not entirely normal. attacks appeared while 
was under our observation. The patient has marked winging the 
although the elevation the arms fairly good (fig. The Achilles 
reflexes are absent and the knee-jerks are depressed. are convinced that 
there beginning muscular atrophy. 

There are definite disturbances the electrical excitability the 
muscles. The serological reactions were negative the blood and spinal fluid. 
The Pirquet test was markedly positive, and the X-ray the chest showed 
widening the hilar shadows and increased density the upper lobes 
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The blood examination showed lymphocytosis per cent.). probable, 
therefore, that the patient suffering from incipient tuberculosis. Further 
confirmation afforded the fact that ran subfebrile temperature while 
ynder observation. 

Case 13.—This patient gave history several typical attacks paralysis 
between the ages and years, each which lasted about twelve hours 
and involved mainly the legs, although the arms were not entirely free. The 
attacks occurred during the night and were preceded tired feeling his 
back the previous evening. was thirsty during the attack, while profuse 
perspiration and polyuria announced recovery. The patient had the impression 
that the use alcoholic beverages, especially beer, precipitated the paralysis. 
abnormal neurological findings were noted. 

Case 14.—This patient, boy aged 19, had few nocturnal attacks 
paralysis his arms and legs since the age 14. The most severe attack 
lasted thirty-six hours. had appetite during the attacks. There were 
associated symptoms. Occasionally had abortive attacks, 
during which the legs were only feeble. positive neurological signs were 
elicited. 

Case 12.—P. R., aged years. First admission from March until 
April 1933. The history obtained the father was that the patient 
suffered with attacks paralysis since the age The attacks appeared 
without any apparent warning cause, and always during the night. The 
shortest interval between the attacks was several months, the longest was 
eight months last attack was six weeks prior toadmission. The shortest 
duration was three hours, and the longest lasted for three days. There were 
seizures which was totally paralysed, and others which the paralysis 
was partial. complete description attack follows, and charac- 
teristic the attacks all members this family who suffered from periodic 
paralysis: Nothing unusual noted the day preceding the attack, but 
awakening the patient finds that paralysed. complains numbness 
the affected extremities, but there pain sensation pins and needles. 
Tactile sensation unimpaired. During the attack nervous and depressed 
and tends perspire more than usual. The extremities are normal colour. 
never complains twitching, headache, dizziness, tinnitus nausea. The 
appetite decreased. Thirst extreme, but the urine output small, and 
constipation common. This patient was backward school. With the 
exception measles, his past history was negative. 

Examination.—The patient appears good physical condition. disease 
was found the internal organs. The X-ray the chest shows some calcifica- 
tion the hilus. The examination the blood and urine were 
The blood-pressure was 118/85. There were abnormal neurological findings. 
The electrical excitability and the strength the muscles and their chronaxia 
were normal. The X-rays the skull and the fundi were negative. The 
spinal fluid and the Queckenstedt test were normal. The electrocardiogram 
showed slight preponderance the right ventricle. The Wassermann, 
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and Sachs-Georgi reactions the spinal fluid and the serological 
reactions the blood were normal. The water-balance and chloride output 
were unaffected. 

Second admission, April until July 1933. was brought the 
morning June 29, suffering from mild attack, which appeared during the 
preceding night. was able walk into the but was somewhat 
unsteady, and his gait was ona broad base. For the first time fairly clear 
murmur was heard over his heart. The electrical excitability 
all the muscles the lower extremities was diminished. There was trace 
albumin the urine and also very slight reduction with Fehling’s solution. 

The urea content the urine was gr. per litre. Again the spinal fluid 
showed abnormality. The sedimentation rate the erythrocytes and the 
leucocyte count were normal. After few days there occurred eosino- 
philia which remained for week. further leucocyte count could made 
the patient was discharged from the clinic. ova parasites were 
found the 

Third admission from December 29, 1933, until February 1934. 

After his discharge remained free attacks for several months, but 
recently the attacks returned, first twice week, and during the last 
ten days every night. They lasted few hours, the most twelve hours. 
During this period the hospital attempt was made precipitate attack 
diet rich carbohydrates, restriction fluid and muscular 
exertion, and few times small doses were given. Although had 
four attacks they did not seem related these measures. The attacks began 
about p.m. and lasted only few hours; the patient awakened, cried and 
was During the attacks which observed the muscles the 
hips and shoulder-girdle were most severely paralysed. the standing 
position had supported were suffering from muscular atrophy. 
The tendon-retlexes were usually the beginning the attack 
and depressed later. They were similar both sides. The superficial 
were normal. 

During the first attack the electrical excitability the muscles was 
diminished. piece muscle was excised and examined 
During the third attack lumbar puncture was done again. The spinal fluid, 
including the gold-sol was normal. analysis the blood was 
made and these values were compared with similar examination that was 
made few days later during interval (fasting-period). 

Blood taken during the attack 23.15 p.m. and analysed the follow- 
ing morning a.m. 

Blood taken during interval and analysed immediately. 


Calcium Potassiun Magnesium Phosphorus Lactic acid 
mgm. 13°38 mgm. mgm. mgm. 26°33 mgm. 
B. 10°69 mgm. 17°S7 mgm. 3°49 mgm. £88 mgm. 47-7 mgm. 


are indebted Roegholt for the operation, which was repeated during free 
interval 
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The urea content the was 280 mgm. per litre and blood-sugar 
was 119 mgm. per 

The urine, excreted immediately after the attack, showed every examina- 
tion but one, slight reduction Fehling’s solution. The urea content 
well the ammonia content were increased. 

These chemical analyses indicate that difference must exist the 
during and between The quotient calcium and 
potassium was 1:2 during the attack and 1:7 during the interval. 
According Kraus and Zondek this shifting should related 
imbalance the autonomic nervous system the sympathicotonic 
direction. This conclusion has made with greatest precaution 
the attack during which blood was taken was very mild one and the 
analysis has been made only once. have already mentioned that 
Janota and Weber emphasized shifting vagotonic direction. 

chemical analysis the blood this disease has been reported 
several times and the results have always differed (Shinosaki, Kirk and 
Therefore think that only autonomic imbalance exists. 

During the attack the lactic acid seemed twice high 
during the interval. similar observation, even higher increase, has 
been made Kirk and Moller. agreement with these authors 
are inclined explain this phenomenon the diminution muscular 
function. Finally, the urine excreted immediately after the attack 
showed slight reduction solution. The blood-sugar content 
could estimated only once during attack and was found 
normal. glucose was present the urine after this attack. 
Shinosaki saw increase the blood-sugar during attack, but 
and Kirk found the blood-sugar curves during the attacks always 
normal. 

DISCUSSION. 

Patho-physiology.—There definite knowledge the cause 
this disease. The chief point that given moment some striated 
muscles lose their power contraction. Sometimes the factors pre- 
cipitating this phenomenon are known, more often they are not. 
believe that the essential basis for attack found alteration 
the chemistry the muscles. Alteration the chemical constitution 
the blood and urine during the attacks gives hint this direction. 

Several authors have advanced different possibilities. was thought 
that for some reason the blood supply the muscles was diminished and 


are indebted Dr. Griinbaum and his staff the laboratory General Pathology 


for the chemical analyses. 
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owing this their function was impaired. Janotaand Weber, however, 
think that muscle deprived blood supply for two three days 
its function cannot return quickly. have assumed that 
the removal products metabolism the muscles the lymphatics 
blocked, and that the accumulation waste products impairs the 
functions the muscles. third view that intestinal toxins which have 
selective influence the muscle tissue are absorbed, but this 
hypothesis impossible explain why during the circulation these 
toxins some muscles are paralysed one time and not another time. 
has been assumed that the alteration the metabolism the muscles 
part general disturbance the metabolism; and Kirk, for 
instance, found marked elevation the basal metabolism during the 
attacks. Since toxic factor has not been demonstrated the 
the spinal fluid, urine this does not seem likely solution. 

Shinosaki found several patients disturbance the parathyroid 
and suggests that the familial periodic paralysis due 
endocrine disturbance. found evidence this our cases. 
combination several correlated factors more probable, alteration 
the chemistry the muscles, disturbance the endocrine glands 
and autonomic imbalance. can only conclude that subjects 
with heredo-familial predisposition familial paralysis 
important alteration the chemistry some their striated muscles 
oceurs for unknown reasons. 

(B) and Schmidt report autopsies 
few patients with familial periodic paralysis which nothing 
abnormal was found. Shinosaki mentions slight abnormalities the 
parathyroid glands and this based his hypothesis over-function 
these Several biopsies muscle have also been reported, 
but although sometimes rarefaction and degeneration the striated 
fibres with multiplication their nuclei have been described, most 
authors are the opinion that these findings are not importance. 
Only found definite alteration the muscles fibres. 

small pieces the musculus rectus femoris were excised 
Case 12, one during mild attack and the other piece during 
interval. Dr. Scholte kindly undertook their microscopical 
One piece muscle had been preserved absolute 
preserved formalin and afterwards embedded The third 
piece was fixed the so-called method 
other cases reported the literature, 


examination. 


Heidenhain’s method. 
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definite pathological changes were found. few atrophic fibres with 
multiplication their nuclei were seen and here and there vacuolization 
fibres which was considered artefact. 

conclude that anatomical examination throws light 
the essential nature the disease. 

(C) the case which were able observe several 
attacks, examination during the seizures disclosed the well known 
syndrome flaccid paralysis, absent reflexes and diminished absent 
electrical excitability the muscles. the interval between the attacks 
the neurological examination this case revealed abnormality. 
importance the fact that Cases and this report, the 
attacks periodic paralysis disappeared later life. 

The development permanent muscular weakness four cases 
this family matter great interest. these cases were 
examined thoroughly, but the other two cases have only post- 
humous reports. 

Residual weakness members family afflicted with periodic 
paralysis has been previously described the literature. Among 
seventeen cases one family, reported Holtzapple, there were two 
cases (not personally observed) which muscular atrophy developed 
later life. Oppenheim observed one case periodic paralysis slowly 
developing muscular atrophy, which was especially localized the thighs 
and buttocks the were absent and the calf-muscles were 
hypertrophic. Oppenheim, well Bernhardt who observed the 
same combination syndrome father and son, described the con- 
dition dystrophia musculorum progressiva. Case our series 
were able follow the development the muscular atrophy com- 
parision neurological records 1921 and 1933. atrophy 
began the thighs and buttocks, and produced ataxic gait and 
rising from sitting position. the first examination 

1921) the tendon reflexes were already absent. The atrophy progressed 
slowly and subsequently involved the musculature the upper arms 
and shoulders. The distal portions the extremities have been relatively 
spared, although movements the feet are now somewhat impaired. 
fibrillary contractions were observed, but there definite reaction 
degeneration. There questionable hypertrophy the calf-muscles. 
According the medical record obtained from the physician, the 
muscular atrophy Case developed the same way. Case 
the atrophy the incipient stage, but the Achilles reflexes are 
already absent, the knee reflexes diminished, the thigh muscles weak 


hig 
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and there marked winging the scapule. Muscular atrophy developed 
also Case but further details are not available. 

The atrophy the muscles must regarded clinically form 
spinal muscular atrophy, although anatomical confirmation lacking. 
The clinical picture our cases strikingly different from the spinal 
muscular atrophy Duchenne-Aran (onset atrophy the intrinsic 
muscles the hand) well Werdnig-Hoffmann (infantile) type. 
must therefore recognize third distinct type spinal muscular 
atrophy which occurs connection with familial periodic paralysis. 
The spinal muscular atrophy and paroxysmal paralysis 
problem which feel can only find solution genetics. 

have reported family-tree which all the sur- 
viving members have been examined, and which fourteen cases 
periodic paralysis were distributed among three generations. This 
the first known family with this disease Holland, and comprises the 
largest number members with the exception the family 
reported Holtzapple. 

examine the hereditary factors more closely find, firstly, 
that the principle anticipation followed more less accurately 
our family tree. the first generation the attacks appeared the 
time puberty seven cases the second generation the age 
years, while two cases the third generation the seizures 
Finally, those members the family who are free from the disease bear 
progeny who are also The presence migraine some 
our cases, and epilepsy one case, only indication 
neuropathic diathesis. 

The appearance spinal muscular atrophy great importance 
for the genetic relation. the first place must noted that 
families with periodic paralysis have isolated instances muscular 
atrophy ever appeared without preceding periodic paralysis. The 
question therefore arises whether this atrophy plays 
hereditary scheme, whether simply secondary the periodic 
paralysis. The latter hypothesis defended who 
claimed that the eventually produced degeneration the 
ganglion cells the anterior horns and consequently atrophy the 
cannot accept this explanation. Firstly, the develop- 
muscular atrophy bears relation the severity 


ment 
frequency the attacks; for example, Cases and 12, there 
were frequent and severe attacks but atrophy has developed. 
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Case 11, however, the patient has had only five slight seizures and the 
atrophy already appearing. Moreover, the appearance the 
muscular atropby also follows the principle anticipation; genera- 
tion commenced between the ages and (Case 1); 
generation between the ages and (Cases and and 
generation III about the 10th year (Case 11). 

Further, each the three cases which its localization known 
the type and development the spinal muscular atrophy were similar. 
From this conclude that not only but also the 
spinal atrophy, occurs hereditary basis. The presence tubercu- 
losis one case and doubtful tuberculosis second was probably 
irrelevant factor. 

now try apply Mendel’s law our collected material, 
are able explain genetically this family history adopting the 
presence two pathological hereditary factors, both being dominant 
and denoted and 

one the other factor present then periodic paralysis appears 
both factors are combined there also muscular atrophy. the 
first generation the oldest patient can this scheme most probably 
represented the formula AaBb, and his wife (not affected) aabb. 

This results the second generation AaBb (p.p. and m.a.) 
Aabb (p.p.), aaBb (p.p.), aabb. (healthy). have seen the 
second generation that eight the twelve children (one child died 
infancy) suffered with periodic paralysis and that two these eight 
were also afflicted with muscular atrophy. Third generation (children 
Case shows the same distribution the second generation 
there are children, two which are suffering with period paralysis 
and one case also with muscular atrophy. 

realize that the information derived from one family not 
evidence establish theory. application our 
hypothesis the cases described the literature unfortunately 
impossible because the scanty hereditary data available. Tracing 
family lineage thorough manner often fraught with difficulty 
this may explain the reported instances combined hereditary 
diseases such have described. More extensive investigation 
such families desirable, and hope that will produce the 
evidence necessary fortify the hypothesis the two dominant factors. 
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ANALYSIS DISTURBED FUNCTION 
APHASIA. 
KONRAD 
Maudsley Hospital, London. 


Broca, Wernicke and Liepmann there developed Germany 
exaggerated view the importance cerebral localization. This 
was less pronounced England owing the influence Jackson and 
Head. The work Goldstein has been the impetus new 
approach the problems aphasia and cerebral localization 
Following him number other workers have entered this 
field, Bouman and Gruenbaum [2], Woerkom [3], Wolpert [4], 
Jossmann and others. Their approach has been largely influenced 
more modern psychological views, particularly Gestalt Psychology 
and Phenomenology. 

Methods observation had hitherto assumed, falsely, 
processes are themselves psychological hence the failure 
attempts combine material gathered. Vital processes are 
and common basis for dealing with the material obtained 
observation would lie approach that neither purely psycho- 
logical nor physical, but concerned rather with material that not 
specifically either. Analysis function and related structure serve this 
purpose. 

considerable amount material has been gathered this way 
the above-mentioned authors and others and will referred below. 


was for the most part obtained the extensive investigation 


cases, those points being more closely inquired into which were 
apparently unrelated the main symptoms the illness. the 
close examination these details, formerly frequently overlooked, that 
has proved fruitful the investigation function. will seen, 
then, that the complete investigation the single case more important 
such method than the discussion similar cases, where 
practice difficulties arise through the consideration adventitious 


differences. 


This work was done during the tenure Commonwealth Fund Fellowship the 
Maudsley Hospital, 
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The case described intended indicate the value 
individual examination conducted from the point view function 


analysis, and brings light some fresh conclusions. 


W., aged 43, was commercial traveller before the War, which 


Case: 
France 1916 was wounded 


served officer the Air Force. 
the left leg and gassed. After eight field hospital was discharged 
remained the Air Force until 1919, when fell from airship 
the moment landing. was hospital for three weeks and says that 
lost his speech for short time after the fall. the same year was 
demobilized with gratuity. About once every year after this had sudden 
attacks giddiness which passed into unconsciousness, and following which 
After demobilization 


was unable speak for about twenty minutes. 
1924 Bombay, though 


went India the agent large firm. 
apparently good health, collapsed and became unconscious the street. 
was taken hospital and lay there three weeks unconscious semi- 
When was paralysed the right side and 
unable speak. The doctor who treated him then reported 

found that date that was suffering from aphasia, resultant 


conscious state. 


certain diagnosis the cause the fever and the cerebral lesion could 
not reached. There was question malaria. After few months 
was sent back England and spent the next eighteen months hospital. 
the time his discharge his speech and particularly the paralysis had 
had been stationary for the last few months treatment. 


improved, but 
indication 


Examination blood and cerebrospinal fluid 1928 gave 
lues. 
Present clinical findings.—Nothing abnormal chest abdomen. 


round sear, freely movable, over the left parietal bone, diameter, 


three fingers’ breadth from the parieto-occipital suture, and breadth 


from the midline. X-ray: old running sagittally through the 


left parietal and extending into the occipital bone. 
Pupils and cranial nerves normal. Slight diminution 


logical findings. 
Joint 


distally touch, pain and temperature sensibility the right side. 
sense normal everywhere even for the finest movements. normal 
with left finger left side, slightly inaccurate with left finger right side, 
with right finger either side out, with the right finger the left 
arm grossly inaccurate. 

Muscular power little diminished the right hand. Individual finger 
movements the left hand were quite normal, also the right except for 
occasional concomitant complex movements the other fingers. Spontaneous 
voluntary movements both sides were quite normal. 

Abdominal reflexes both sides present and equal. 
right Babinski. other neurological signs apart from the aphasia. 

There were signs any affective disorder, often characteristic 


Plantar reflexes showed 


cerebral injuries, any other disorder the mind. 
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The patient was quite conscious his failings. was always ready 
submit daily examinations, often lasting for hours. significant that 
signs fatigue were late onset and slight degree. When failed 
task rarely showed the form described 
Goldstein. Conversation him was restricted was 
unable follow anything 


Speech.— Generally speaking the patient showed amnestic- 
aphasic disturbance with much verbal but also literal paraphasia. 
spontaneous speech his sentences were very simply constructed. 
only used the most indispensable words. Words with temporal 
significance, e.g. last,” &c., were well preserved. 
Most words with spatial significance, e.g. upon,” below,” 
were practically never used, but few these, back,” to,” 
were used often and equivocally. Otherwise, when occasion 
demanded the use such words, had recourse gesture. 

His vocabulary was poorer abstract than concrete nouns. 
Some words was capable using all times, others sometimes only, 
and many used practically never. The length words played 
part this. His vocabulary was smaller experiments than 
spontaneous speech. the use words tended make slips, 
isually belonging the same sphere ideas (cf. Pick i.e. using 
words related meaning category. What this sphere was depended 
the circumstances. 

naming objects, found easier indicate the activity 
connected with them than recall the name itself. But did this 
more easily the object was shown him, its use demonstrated 
characteristic movements. Errors naming objects amounted the 
first examination per cent. The sphere which the slips 
were made was often optical one, wider sense thus confused 
cup, plate, drinking-glass. Mistakes different kind were hoses 
for fountain, for mistletoe, where the relation meaning 
obvious. showed peculiarity which will discussed detail 
later sometimes found the name object first showing, but 
was unable when was shown again after three four 


Necktie ... named immediately 


es 
© 
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Flower ... after second 
Leather bag ... 


Although able describe former experiences vividly, his speech was 


poor was asked describe some object detail. 


and second driver. The engine driver his job for steam take for 
nother But how does such engine work? Engine 


steam and 


The lack small words conveying the direction movements 
well shown the following examples 
(1) was put through hole ina piece cardboard. The patient 
says: letter open the pin match.” 
(2) leather bag taken from chair below the table and put the 


table. He Says, x Leave it, the bag the chair, then you give 1t your bag 


table.” 


For the most part, when the right word was given the examiner 

caught immediately, nodding and repeating the word and rejecting 
other wrong words. However, the case such words through,” 
remained undecided and usually accepted what- 
ever was given him first. enumerating series, tended slip 
into the wrong series. Thus, began count when was asked 
give the months. The ABC, however, was always given quickly and 
correctly. 

the course the next three four months, improved con- 
siderably. This remarkable, his speech had been stationary for 
the last six years. the end the period examination, March, 
1933, errors naming 200 objects pictures amounted only 
per cent. This was uninfluenced the introduction entirely 


new objects. 

Repetition sentences spoken others was much disturbed. 
Sense-related paraphasia was prominent and literal paraphasia also 
occurred, e.g. 


was asked say, Tom had his grandmother.” 


Again: appealed his charity,” became, Charity his help.” 
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Goldstein has pointed out the ability aphasics under- 
stand speech less well preserved than often assumed. This patient, 
who did not show strictly limited form amnestic aphasia, had 
many difficulties understanding speech. superficial conversa- 
tion appeared understand well, but the subject was quickly 
changed became slower and always kept attentive eye the 
speaker. was discovered that was often few words that conveyed 
the sense the whole more less did not notice words 
arbitrarily and nonsensically inserted, especially sphere 
meaning such himself might deviate into. 

the understanding speech was considerably influenced 
the gestures the speaker. This was particularly noticeable 
sentences making use such directional words Words 
which did not involve gesture were often beyond his comprehension. 
The patient himself was quite unaware his roundabout 
understanding. 

might expected that the comprehension 
words was more difficult than that entire sentence. Goldstein 
has pointed this out and has explained the basis the 
Gestalt theory. were made this connection with 200 
words, nouns, verbs, pronouns, the time comprehension being 
measured with stop-watch. was found that words understood 
once often showed close affective relation himself his 
memories, and the words failed were those like 
&c., where there was such relationship. 

the course the examination period, striking improvement 
this experiment was noticed. the first experiment 200 words, ten 
were not understood all, sixty-two were understood immediately and 
the remainder required 260 seconds. the last after two 
months, with new word material; failed only seven words. 
understood immediately and correctly and the remainder only 
required 126 seconds. 

read the ABC without mistake, saying himself aloud. 
Asked read the individual read the beginning the 
alphabet and his own immediately. Other letters caused 
more difficulties. made slips owing acoustic similarity, e.g. 
instead slips caused neighbourhood the alphabet, e.g. 
for and for 

The explanation seems that the ABC was more unity for 
the patient than individual letters and understandable that 


An 
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produced the rarer letters and more quickly and accurately than 
The lesser-used letters preserved for him more individual 
character than the others, which had lost constant use the most 
varied words. 

writing letters showed special localized factor which will 
described another context. For instance, asked write several times 
series twelve letters, his writing became progressively slower, but, 
new series twelve letters was used, the first few lines the new 
series were quick the first the old. interpretation this 
will offered later on. 

copying written printed material made comparatively few 
mistakes, but copied mistakes nonsensicalities along with the rest, 
and usually understood very little. 

Sponstaneous writing was practically impossible except for his own 
name and the names certain towns. dictation wrote only 
few short words correctly, those which understood once and used 
himself conversation. The mistakes writing dictation were 
the same nature those made talking, literal slips and slips related 


meaning being frequent. Thus, wrote mother for 


the following sentence every word shows 
such was asked write, can write anything.” wrote, 
letter Usually, however, his results were even 


more corrupt. ‘Thus, was asked write, friend sold his 
approximate number words, and word the approximate number 
letters, were always correctly retained. 

the case amnestic-aphasic patient, Lotmar described 
the occurrence intermediate between the perception 
object and the production its name and considers the errors 
appear during these patient, also, such intermediate 
experiences were found, occurring both before and during the writing 
single words. writing requires more time than speech and the 
intermediate experiences continue meanwhile, the relation between what 
was asked for and what was written was not often visible first sight 
but often the patient, describing what had entered his gave 
clue its comprehension. course, had trained recollect 
all these intermediate experiences. What wrote was always covered 


immediately and hardly ever remembered what had written, 
his statements intermediate experiences may accepted 
reliable. ‘The following are some examples 
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report: far away; lost his place, there houses, 
forest—is man rounds for the shops, all places for orders. 
for the foods, hungry for food. 

Dictated—End. Down. 

End, fear, devil, hell (patient points downwards) 
same thing. 

From the point view function analysis, the essence any 
mental event best understood using Goldstein’s conception 
figure-background relation, largely drawn from Gestalt psychology. 
The the content the individual happening. back- 
ground the substratum which the formation figure takes 
place. figure stands out definite structure relief against 
the background. The the active factor, producing the 
figure out the material the background. selective its 
action, taking those elements which are most suitable for the formation 
the figure, and, the other hand, rejecting what not suitable. 
aim the whole process figure formation precise possible. 
have discussed elsewhere how the patient’s defects may understood 
these conceptions. 

When normal people are poisoned with mescalin [10], there 
every directed act thinking the emergence loosely related material 
from the background. This material, becoming more and more obtru- 
sively clear, interferes with the unitary directness the thought 
process. words, the formation precise figure cannot occur. 

Something similar must assumed occur the case here 
presented. The patient the mercy loosely related material from 
the background, which disturbs the precise formation figure. This 
becomes particularly clear when word changed out all knowledge, 
but where his subsequent statements allow one see how was 
produced, e.g. 

Dictated—Painter. 

Report upon intermediate erperiences 

Picture. big picture Egypt. know have been there. 
see picture book. Arabs, Port Said, 

the word the sense-related complex emerges, 
the first two letters which are written down; then becomes 
definite picture with Arabs seen book. Here again, two three 
letters are written down joined those preceding. the end, the 
form probably originates from Port seen that 
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writing the patient shows disturbance principle identical with his 
paraphasic slips conversation. Only writing the process appears 

reading single letters was fairly good. 
were recognized immediately. These are the first 
letters the alphabet and the first and last letters his own names. 
Apart from these letters, whose optically privileged position evident, 
had recognize others orientation from the alphabet whole, 
i.e. reciting himself. The reading single words was prompt 
but with frequent mistakes. These seemed caused preponderantly 
optical similarity. Thus, read for 
for The beginning the word seemed 
the decisive factor. 

Comprehension reading was slower than that speech; but 
here also the course time considerable improvement took place, 
independently reading exercises. The reading texts showed mis- 
takes produced not only optical similarity, but also the intrusion 
sense-related words. was thereby made extremely 
difficult and was confined for the most part single impressive words 
short frequently occurring phrases. Comprehension was better 
was allowed much time for reading and was able repeat the text 
several times himself, and when the text was not too long, e.g. 
the form short orders instructions. 

reasonable suppose that the patient had make fresh 
attempt understand every new word; for the comprehension 
the first words was delayed, they would give him help with the 
comprehension those following. probably the reason why 
there was general tendency make optical errors with longer words, 
and sense-related errors with phrases. 

The writing words read patient had 
write the word immediately, whether understood not, and then 
recollect his impression the original. was the words had not 


understood that wrote most correctly, e.g. 


Read 
Down Down Low 
Piano Peones Piano 


other words, where was left the optical impression alone 
wrote quite correctly nearly so, but where understood the mean- 
ing immediately the resulting intermediate experiences led him astray. 
meaning the symbols addition, 
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multiplication, was completely lost, but couid read and write 
correctly numbers four figures. understood, however, that 
simple calculation numbers separated one the signs (X, 
were united into one, but the mistakes made could not 
accounted for only the loss these symbols, e.g. his answers the 
2,” which was put him times, were, times 
times “6,” times and once was found that 
when the patient read the problem, the correct answer, i.e. imme- 
diately came into his mind. But had lost the knowledge that such 
automatic response was answer the problem. These solutions 
are learnt early age, and are not for adults thinking process, 
but have been fused long ago into whole, whereas 
the patient identified the solution with, say, the first part the problem 
and then began what was for him the solution proper, adding 
subtracting the second part. Often added both parts together again 
the result. 

was better applied problems that did not involve the use 
mathematical formula. dividing heap pebbles into number 
equal heaps, proceded with numbers and over empirically, i.e. 
taking away ata time. Presented with numbers arranged 
definite series which was asked continue found greater 
difficulty. proceeded empirically, feeling his way were, and 
lid not understand the nature the series intended. 

Time sense.—The patient was capable dealing with ideas involving 
time concrete instances, but was found that the conception 
time was beyond him, point which 
Woerkom has drawn attention. 

Drawing.—The patient had once been able draw quite well, but 
now his drawing was better than that child five six. 
drawing from memory, the difficulty was the greater the fewer the 
striking features offered the object. confused such geometrical 
figures circle, cross, triangle, though his difticulties the 
understanding words were not involved. Asked draw plain 
sketch the Day Room his ward from memory forgot nothing, 
but drew everything would meet going through the room 
his mind, but everything was out proportion and unconnected. 
Other objects drew the position profile) which they 
present themselves the eye most impressively and was unable 
change his point view, e.g. could not draw carriage seen from 


behind above. 
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Comprehension pictures.—He grasped the meaning picture 
only superficially and usually occupied himself with irrevelant details, 
except where only one two persons were represented expressive 
action or, better still, series pictures which the action was 
continuous. Jossmann describes similar condition the case 
patient with optic agnosia and says that such cases there 
loss Bewegungsmotive,” literally movement motives. this one 
understands everything the way bodily movements, especially 
the eye muscles, which has been experienced during previous visual 
spatial perceptions. They also imply the possibility projection 
the definite form such movements into the outer world. his 
attempts understand pictures and his drawing, the patient showed 


that the performance becomes easier where, with regard to. 


the receives assistance from the object, i.e. 
where the latter was movement use. 

some experiments, the patient was given map Europe 
look at. Gestalt factors played part here. recognized 
immediately, but the individual countries, only and Ireland. 
Characteristically tended confuse Italy and Scandinavia. 

acuity was normal. The seeing and discrimination 
forms and colours showed nothing abnormal. these were 
presented tachistoscopically there was failure. However, drawing 
something had seen often mixed top and bottom left and 
right. definite form colour, which twenty-six 
tints were employed for twe three minutes, showed errors. 

Visual this was certainly possible shown 
the retention colours, yet definite object often 
failed tind the right colour. Further experiments showed that 
linked every object with colour but very frequently with the wrong 
one. ‘Thus, asked how imagined sword, pointed red; fox, 
grey-lilac; straw, green, &c. intermediate experiences can 
excluded here, there only the explanation that the relation between 
form and colour object has become very loose. 

His visual images were sharp, and could always report numerous 
details. imagining simple forms there was tendency make 
them more concrete, and richer sensory qualities. imagining 
simple objects, could retain them una!tered for much shorter time 
than the normal person. the visual image vanished from his 
eye could not regain his own volition but succeeded doing 
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was recalled him the examiner. There was tendency 
imagining single object enlarge into whole scene. Normal 
people show the same tendency attempting imagine abstract 
figures, and appears make the image more stable, adds the 
sensory content. 

picturing small incidents told him diverged 
considerably, but the new contents were never senseless but only 
represented another possible development. ‘The same principle was 
met here was found underlie the disturbance writing. Asked 
imagine the same story while was being told him, divergence 
find here, picturing single things, the ob- 
tained from direct reliance what was said him. tried 
imagine objects action, could only when accompanying 
them movements his head eyes. this was prevented, 
the character the movement imagined did not permit this, 
was unable imagine such movement, but saw the object asked 
for repose various successive positions. This unequivocal 
proof what has been said about the absence 

Experiments with visual imagery were performed with the aid 
turning wheel. The effect this was produce moving after- 
image. was then told imagine object moving upward 
direction, whilst the produced the wheel was 
downward. normal person, these pseudo-movements have very 
little effect movements the image, but the patient the imme- 
diate effect was make the imagined object move the direction 
the pseudo-movement. However, the movement, added this way 
the image, gave added clarity and distinctness. 

the patient hardly able imagine movement all. 
Spontaneous images when sat with his head fixed were always devoid 
movement. this connection interesting that since the onset 
his illness says has had practically dreams. 

examination hearing showed 
nothing abnormal. Sound discrimination was very good also was 
the localization the source noise. played the piano ear 
quite well, even tunes that had heard for the first time the last 
few years. was able transpose melodies from one key into 
another without difficulty. played with feeling and without errors 
harmony, yet the rhythm was wrong. march sounded like 
waltz. The patient similarly made mistakes asked beat out 
simple rhythm. other words, the auditory field find the same 


& 
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shown where they are tested pure form possible. However, 
here, elsewhere, there was not complete loss, though profound 
deticiency. could beat out even rhythm after prolonged 
training. similar way succeeded repeating difticult words 
such even entire sentences, without mistake 
the first attempt with the aid such training rhythm. 

From the point view function analysis, the same conditions 
prevail here where the patient found easier name object 
the characteristic action was given him, imagine the action whilst 
was being described accompanied movements his head 
eyes. common factor enrichment, performance longer 
restricted but receiving help from various sides. 

Auditory patient was unable imagine sounds 
voices. Asked imagine scene which there was sound 
speech, could picture the optical elements but not the auditory; but 
could imagine song with the accompanying words. was found 
that accompanied the song movements the 
acteristically could not imagine whistled tune. was able 
imagine sounds after they had been produced. could imagine the 
sound running water-tap eight ten seconds after had ceased, 
during which time the auditory image became weaker his mind. 
Any low indistinct noise helped him imagine sounds his own 
choosing. gentle crackling coal the grate produced the 
image the noise falling poker; when the table 
scraped, pictured the noise falling table. 

Until these experiments the patient had been unaware his lack 
auditory imagery. restriction perception must assumed 
present, though almost evades clinical examination and only 
clearly appears the imaginative field. Here also the end the 
period investigation considerable improvement had occurred, that 
even without the aids mentioned, could sometimes succeed 
imagining voices speaking few words. 

Frey’s hairs flexion weight between few 
milligrammes and grammes were used that the results examina- 
tion could compared with objective standards. Wide areas, cm. 
diameter and more restricted areas, mm. diameter, were stimulated 
over wide range. first provided information about the general 
condition and changes function, the second about fatigue phenomena. 
There was diminution sensibility not only the right side but 
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lesser extent the left, most pronounced the arms. With every 
resumption series stimuli always required some time for the 
patient feel stimulus for the first time. interruption only 
forty seconds was produce this phenomenon 
held true even with fairly strong stimuli and was independent the 
tempo and rhythm which they were applied, and was true for both 
touch and pain. increased adaptation the start 
every series stimuli not explicable disturbance 
for showed itself even every stimulus was applied under the eyes 
the patient, though the average value the series was little better 
under these circumstances. This shows how sensory enrichment 
the performance without interfering with the principal factors 
the disturbance. 

Here, elsewhere, improvement occurred. The increased 
adaptation the start stimulus series became gradually less and 
the average values better. therefore, level sensibility, low 
the start every demand made it, but rising during the period 
this demand being made. There is, further, general rise the 
level during the period improvement which independent individual 
demands. 

the tests fatigue restricted areas, signs fatigue regularly 
appeared, but they did not irradiate into the neighbouring areas 
frequently the case with central lesions; the contrary, the neighbour- 
hood the fatigued area showed better average value after the test 
than before it. ‘This improved value was found for two three minutes 
ifter the test and decreased gradually outside radius about cm. 
similar improvement could found symmetrical area the 
other side the body without the latter having been stimulated. 

The strict isolation the fatigue area from this neighbourhood 
permits the conclusion that there tendency improvement the 
restricted area itself, but that this improvement annihilated the 
fatigue. have discussed the fact irradiation the opposite side 

results may regarded from the point view function 
analysis follows 

The perception stimuli the emergence figure from the 
first this was not possible the patient owing the 
increased adaptation. Later not only the stimulated point 
emerged, but simultaneously there was rising the level the 
immediate neighbourhood. the point view function analysis 
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this irradiation may regarded dependent the unprecise formation 
too broad figure. 

From this would appear that all points within this wider figure 
have the same value for the patient. This not difficult show 
the case the skin, for the patient localized spots stimulated pressure 
very inaccurately, erring Further, with his eyes shut, 
was asked bend finger touched the examiner, generally 
bent the wrong one, but did correctly when the finger was not touched 
but named. Owing the preserved visual image his fingers, there 
was still possibility response not elicited through the tactile 
field. 

These findings cannot interpreted simply reduction 
sensibility state, but only functional disturbance the figure 
background relation. This shown results tests stereognosis. 
His errors these were always related field, and never completely 
incomprehensible. Thus, for example, called pumice rice 
brush &c. was found that really believed 
had had these things his hand, and his errors were not due the 
aphasia. the contrary, these disturbances, together with the aphasia, 
have common explanation. 

The errors the same field, the increased adaptation, 
the intermediate experiences, all belong the background the 
desired formation. With the patient they tend enter the figure 
formation thereby all details this figure formation are equalized and 
their value him one the same the other. 

Tactile imagery.—At the beginning the period observation, 
was unable imagine any touch, pain temperature his arms 
legs. could dosoon other parts his body, but only more slowly 
and with greater difficulty than the normal. 

Towards the end the period observation, this imaginative 
ability gradually returned the arms and legs well the trunk, 
the same measure the improvement sensibility itself. With each 
test ten twenty seconds was required for him feel his 
what was asked, and with each renewed request the imagination became 
clearer. But, even before this improvement had been attained, 
regularly succeeded producing such images, e.g. that was being 
touched brush when this was shown him, without it, course, 
being allowed touch him. was found number examinations 
that after such tests imagery, tests with the stimulating hairs showed 
considerably improved value for the corresponding parts the body. 
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This shows that when directs his imagination definite part 
the body, sensation improved there. This influence also extended 
the corresponding spot the opposite side, but not other parts 
the body. 

Movements.—Movements called for the situation which was 
placed showed abnormality. His well-preserved gestures have 
ilready been mentioned, but the picture changed when had act, 

carry out characteristic movements without the appropriate object. 
Disconnected and wrong movements occurred first every time, but 
disappeared with repetition until succeeded getting the 
right sequence movement. 

Another striking point was that was unable carry out different 
movements simultaneously with both hands without object. The 
movements interfered with one another and the final result was that 
carried out approximately the same movement with both hands. 

The same disturbance principle found movements 
sensation, the same increased difficulty adaptation and slowness 
before the development the correct performance, the same influence 
one side the other. Here also the course time improvement 
took place. 

The imagination movements his own the patient 
was asked imagine scene which himself played part, was 
rarely able picture his own activity. Almost always imagined his 
The only times where said 
could were occasions when the choice content was left 
himself and went back memory scenes had actually lived. 
was possible for him imagine simple movements the arm 


leg, but even here ten twenty seconds were required for such 


role performed someone else. 


performance become possible. 

the measurement reaction times was effected with electric 
The patient was required press contact immediately 
The average values forty 


clock. 
ifter strong tactile stimulus his back. 
seventy individual experiments showed great difference whether 
the stimulus was applied right left side, but the values obtained 
when the making the contact was the right hand were consider- 
higher than with the left. the beginning the first values 
each series were extremely high but the course 
time, the average values both sides improved steadily, until eventually 
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there was difference whatever the part the body which the 
stimulus was applied. 

the beginning, average values for the left hand were for 
the right theend the period examination—250 left and 
right. 

the history and clinical patient must 
have lesion the left posterior temporal area. likely cause 
with Goldstein’s findings the localization the lesion cases 
the basis his collected the 
basis general figure and background relationships, the following 
peculiarities were 

(1) Unprecise figure formation which Gestalt- 
related material tended intrude. 

(2) increased difficulty comprehension details, along with 
easier grasp the complex. Conversely increased 
the solution complexities. 

general absence the small words spatial and temporal 
relations. 

(4) Rapid fatigue special kind shown certain exercises. 

(5) Increased difficulty adaptation where there was not complete 
loss. 

(6) general tendency improve occurring over the total period 
examination and entirely unspecific, i.e. showing itself forms 


behaviour which there had been practice. 


the aim this paper understand these the basis 
common functional disturbance. this distinction must made 
between the form function and the contents material 
performance. dealing with thé latter are obliged adopt 
psychological physiological view-point, but with the former neutral 
attitude can assumed. most clearly shown the experiments 
tactile sensibility, the disturbance function can understood 
follows 

Wherever performance differs from the normal lower level. 
This lower level the basis for many types performance but will 
differ different fields. 

Performances starting from this lower level have regarded under 
three heads: (1) Where the performance isolated. (2) Where 
complex. (3) During the course improvement. 


= 


DISTURBED APHASIA 


FUNCTION 


ANALYSIS 


OF 


isolated performances are meant those which are not the natural 
result the situation which the patient placed and those which 
lack all help from sources outside the task these performances 
there firstly, delayed secondly, performance diffuse, i.e. the 
figure formation unprecise and too broad. Thus performance 
equivocal. Where precise figure formation attained 
immediately, the process proves have specific fatig- 
ability (for example, where the word necktie was asked for times, 
where the same series letters had written several times and 
where the fatigue phenomena stimulation restricted areas skin 
were investigated). 

Most the spontaneous performances were not isolated but complex. 
these are meant all those involving several sensory systems 
qualitatively different material taking part the figure formation. 
practice, the difference between isolated and complex performance 
often matter degree. performance demanded the situation is, 
very complex, one that can hardly ever begin and end 
the same sensory system. may said general that the more 
sensory material involved any performance, the more precise the 
resulting figure formation. was possible show this performancs 
which could still called isolated, e.g. when the defect performance 
was compensated the provision specific help (movements his 
own head eyes aid imagination movements, movements 
the larynx when imagining song, demonstration the use 
brush aid tactile imagination, and the possibility acoustic 
imagery during sequence actual noises). 

certain sense, the complex performance rests 
the same basis. greater the sensory enrichment and the more 
sensory material entering from other sensory systems, the more precise 
the performance (e.g. the patient finds easier name object 
when its use demonstrated repeat difficult word even sentence 
has practised the appropriate rhythm solve calculation 
applied and concrete terms than figures; bend the correct finger 
demand when this done aid the visual image; follow 
conversation when can rely the gestures the speaker). 

The following rule can deduced. more complex this 
sense the action, the lower may the general level performance 
without prejudice success. 

Certainly there difference the formation the figure the 


cases isolated and performances. the isolated perform- 
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ance matter raising the functional level around the figure 
formation aimed at. either slowing down increased 
intensity experience during successful performance. But the 
case the complex performance, which facilitated enrichment 
from other systems, these characteristics are absent. seems 
these performances can carried out directly from the lower level. 

Performances involving abstraction have considered separately. 
They are not isolated performances their substratum not confined 
single sensory system. are, rather, complex performances, 
they are based several sensory systems; but they are peculiar 
that despite their complexity they lack the possibility sensory 
enrichment, their essence departure from the senses. 

During the course this paper the deficiencies imagin- 
ative activity have been brought into direct relation with the perceptive 
performance the corresponding sensory system. The relation has 
been shown direct that imagination most easily possible and 
remoteness from sensory elements most easily attained where the 
corresponding field perception least disturbed and vice versa. 
Thus, the imaginative faculty was its best the optic field, worse 
the tactile and auditory fields and worst the field motion. 
the field movement can best see the degree remoteness from 
direct sensory experience that must attained for abstraction pro- 
cesses possible. 

The effect the lack can traced into 


the speech disturbances, where both misunderstood sen- 


tences containing the words below,” through,” “up,” &c., and had 


lost the use these words. 
Lastly, the conditions improvement have discussed. 


the performance level understood the sum the possibilities 
within one sensory field upon which performance may built. The 
height this level not only conditioned the situation and nature 
What was found the patient 


the lesion. 
was considerable extent also conditioned the 


original level the pre-morbid state. The conception 


here the purely static side what Goldstein calls background the 
latter term includes his nomenclature something activity.” 

The background processes thus contained varied influences from 
several systems, but the levels these systems are different, then 
the background processes, and thereby also the figure formation, receive 


peculiar stamp. The influence the background the figure can 


~ 


ANALYSIS DISTURBED FUNCTION APHASIA 


shown the performances involving sensory enrichment (e.g. 
conversation the patient relies gestures and fails notice arbitrary 
nonsensicalities; auditory imagery the content determined 
gentle actual noises; imagining object motion the direction 

The mutual relationship the various levels was fairly constant. 
The point that rise level one field attained training accom- 
panied improvement other fields fundamental for 
function analysis. 

The essence the improvement probably corresponds principle 
with that any process learning. such cases this the level 
below normal, but has not lost the possibility being raised 
demands made it. 

This raising level originates the isolated performances. 
first but later accompanied increasing rise 
the general level, clearly shown the experiments 
sensibility. 

The limitation the rise level the isolated performances 
explains why spontaneous improvement such patients slow and 
limited extent. his own volition the patient avoids such per- 
they longer belong his changed (Goldstein). 
Rather prefers, for the most part, complex performances conditioned 
the situation. detailed examination lasting few weeks consti- 
tutes fruitful and varied training for these potential abilities. 
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has been written late about senile plaques, but nearly all 
the problems concerning their structure and their genesis are yet 
unsolved. find the most contradictory views expressed 
competent investigators, must conclude that our methods research 
are still inadequate. 

therefore tried investigate these problems method other 
than generally followed. was strongly impressed the fact that 
the senile plaque not the only histopathological alteration that can 
found the brains those who have suffered from senile dementia. 
Other changes practically every case are; (a) the neurites some 
the Purkinje cells the cerebellar cortex show torpedoes (local spool- 
like swellings); some ganglion cells the cerebral cortex present 
type fibrillary change and some the neurites in, 
the immediate neighbourhood of, senile plaque show knots, buds, 
increase argyrophilia. 

The occurrence these three types alterations senile dementia 
not new observation, but the fact that the torpedoes and the 
Alzheimer fibrils are extraordinarily frequent this disease has not 
been noted other investigators and have had rediscover the 
knots, buds, eyes, since little attention has been given them 
modern literature. possible relation between these different lesions 
and the plaques has never been discussed detail. 

The analysis the senile plaques themselves with the aid 
up-to-date microscopical technic being give insight 
into their nature, put the question: Which characteristics are 
common the plaques and the three above-mentioned pathological 
Such characteristics, common all the changes developing 
this disease, might give idea the nature the influences 
that affect the brain the senile dement. 

obtain clear understanding necessary that first short 
description given each the four alterations mentioned above, 
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and the conceptions their nature. After that will able 
discuss the characteristics common these four lesions. 

Senile plaques.—Senile plaques are well known 


logists the brain that detailed description their general appearance 


preparations multitude irregular argyrophil clumps, and the 
centre many fairly homogeneous mass form also sphere, the 
periphery which most cases has radial striations. the immediate 
neighbourhood this central mass the irregular clumps are usually less 
abundant than greater distance from it, where they have tendency 
radial arrangement. the outer zone the plaque the arrange- 
ment the clumps very irregular, perhaps rather more tangential 
than radial. 

Numerous views have been expressed the origin these plaques. 
Nearly all the known elements the central nervous system are 
considered different authors their origin. the earlier 
literature the view often expressed that the plaque originates from 
altered ganglion cell; later different types glial cells were 
considered their source. 

other conceptions the plaque develops from the blood-vessels, 
built pathological substances coming from degenerating cells 
the neighbourhood. The confusion increased the fact that one 
and the same author has different times expressed different views. 

And the more recent literature numerous facts which were 
recognized the older literature are not mentioned. perhaps 
under the influence the new conceptions that these earlier observa- 
tions are forgotten. thought that had made new discoveries 
during examination the last ten brains, but afterwards found that 
they had already been made Fischer, Marinesco and Simchowicz. 
Fischer, for example, spoke severe alterations the ganglion cells, 
with irregular clumplike deposits, and shrivelling and disappearance 
the processes, being found those parts the cortex where the 
plaques are most thickly distributed. The greatest change the cells 
found the parts the brain where the cortex diffusely infiltrated 
with thready masses, and especially great the ganglion cells directly 
surrounded these masses. earlier period own investiga- 
tions, drawings show that then considered the possibility the 
plaques having arisen from the ganglion 1908 
thought plaques were formed this way, but 1921 admitted that 


was not all cases (see Divry 
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Recently Ferraro said that plaques the cerebellum were 
derived from Purkinje maintained that the smaller plaques were 
formed from the micro- oligodendroglia cells, and the nerve-cells. 

Simchowicz however, believes that the process begins with 
atrophy the finest nerve this was formerly looked upon 
possible explanation, though could not proved the available 
technique. This atrophy probably followed thickening the 
reticulum, the meshes the network become smaller, and 
when later stage the products metabolism are deposited this 
thickened network some the neuroglial cells set work remove 
them. believed that the axis-cylinders the periphery the 
plaques undergo partly degenerative, partly regenerative changes; the 
glia the neighbourhood reacts the formation Jarge cells, the 
fibres which form capsule round the plaque. 
Simchowicz corroborated what had said his first publication. 
Perusini was the first speak thickening the glial reticulum. 
hand Fischer was unable find anywhere close 
connection between the plaques and the glia. 

Without wishing quote too much from the extensive literature 
the subject, must mention opinion. said that the 
first stage was characterized the deposition substance the brain- 
tissue which came from the circulating interstitial plasma; the colloidal 
equilibrium the plasma disturbed either too large accumula- 
tion this substance, another unknown cause. The substances 
ar2 deposited electively, especially the cortex, beginning small 
isolated threads which later grow apposition new elements the 
same kind (p. second phase the process characterized 
reaction the part the nerve-fibres. first only limited number 
fibres many cases only one which develops clear large 
swelling. After the plaque has developed, this swelling forms the 
central nucleus, rather that portion the central part the nucleus 
which left after the inclusions have been dissolved, and which 
stained anilin hematoxylin dyes (p. nerve-fibres the 
senile plaques show regenerative phenomena; this the stage re- 
active changes; soon afterwards get the degeneration nerve 
elements (p. 127). The third stage characterized progressive 
deposition substances the plaque and penetration new fibres 
and cells into this, which leads gradual increase size the 


plaque, that gradually large areas the cortex the brain may 
implicated, unless another factor intervenes which prevents the senile 
plaques increasing size; this factor the neuroglial reaction. 
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The neuroglia plays its classic part but 
seems have another important function, viz., that eliminating 
the stringy inclusions, beginning the periphery 
towards the centre. would seem the neuroglia worked 
secretory organ capable dissolving the deposits (p. far 
have been able find out was the first speak 
disintegrated astrocytes forming plaque, although too admitted that 
the latter might formed from various elements the nervous 
system, especially from the glial reticulum. many astrocytes dis- 
integrate the same time, large plaque formed. The astrocytes 
are heaped round the vessels and this followed progressive 
disintegration the cells and structures, producing all the features 
senile plaque. Its formation thus dependent alteration 
the vessels. After the Hortega method came into general use the 
Hortega cells were looked upon important elements the formation 
plaques. Timmer [20] believes that the nucleus the plaque 
formed rounded disintegrated Hortega cell which takes the 
products metabolism and tries digest them the normal way, but 
being weakened senility unable and disintegrates. Other 
Hortega cells are attracted the nucleus the plaque and begin 
break down. The outer ring formed network microglial 
dendrites. The processes the Hortega cells, which are radially 
arranged the plaques, become thick the side the cell furthest 
away from the nucleus the plaque, reaction the chemiotactic 
influences. The fine network thickly plaited filaments which they 
make constitutes the outer ring the plaque. The macroglial cells 
form capsule round it. the meantime the Hortega cells deal with 
the noxious substances which have been deposited, and when they 
disintegrate the plaque disappears. 

According Urechia and 21] Hortega’s method reveals more 
plaques than the Bielschowsky staining, and one can see that the 
oligodendroglia and microglia take active part the formation 
the plaques. Altered oligodendroglia cells may, together with Hortega 
cell, form dwarf plaque. the classical larger plaques the centre 
usually consists degenerated oligodendroglial cells, some these 
having been melted into one mass, and lesser degree degenerated 
Hortega cells. more advanced stages the central mass disappears, 
and the plaque then only consists more less altered Hortega cells 
and the protoplasmic the cells, The plaques 
may finally disappear; first the nuclei, and later the fibres, grow paler 


and undergo granular disintegration. 
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cases find microglia well macroglia, and occasionally 
oligodendroglia, round the plaques. The microglia especially seems 
take active part their formation, and has been the object much 
study this connection since the investigations Hortega. When 
see plaque surrounded microglial and macroglial cells must look 
these cells troops mobilized round threatened place One 
gets the impression that the microglia here not only swollen, but also 
that the cells have absorbed abnormal products. sometimes see 
multiple branchings ending bulblike swellings, and appearances which 
look like amitotic nuclear divisions. Microglia also penetrates into the 
plaques, and there increase the number cells round both the 
diffuse and the felted plaques. 

The microglial cells within plaque are stained darkly (fig. 1), and 
the bodies those the the plaque are swollen and 
darker tint the side nearest the plaque. This may inter- 
preted pathological alteration the microglia, the disintegration 
which will lead the formation the granular amorphic substance 
from which the argyrophile mass the plaque derived. 

Whereas many look upon amyloid the chief substance formed, 
Hechst maintains that plaques coloured Scharlach and Sudan 
[II often take ona pale red tint. found that staining with 
method for iron showed that the Hortega cells lying radially the 
plaques were either diffusely permeated with iron, their bodies and 
dendrites contained fine iron granules, particularly the dendrites 
nearest the centre the plaques. 

must cautious before deciding that the microglia cells 
the centres the plaques have been subject the end 
blood-vessel cut may simulate microglia cell. 

Pale and indefinite plaques are surrounded oligodendroglial cells 
(fig. believe, contrary some authors, that these particular cells 
not often play active part its formation. takes the 
same view. 

Opinion divided the part macroglial cells take the process. 
Ferraro says that there are sometimes astrocytes more less 
advanced stage degeneration the middle the plaque. 
believes that possible that disintegrated astrocyte may the 
beginning plaque. cannot denied that some details 
successful Holzer preparations suggest that this 
dendrosis may found such preparations. Figs. and show 
this, and also the necrosis vessels, which have been broken into 
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fragments. Many vessels were present this section just 
preparations. There are, however, obvious differences 
the thick fibrils the astrocytes, and the thinner ones the 
plaques. The first are sometimes found large numbers round the 
plaques, where they can easily recognized, especially the hippo- 
campus. Some their fibres may help form the outer ring. The 
numbers obtained counting vary much the 
Bielschowsky, Hortega and Holzer preparations, although these various 
preparations have been taken from successive sections one block. 

Struwe says that plaques cannot develop from ganglion cells, 
Hortega cells, astrocytes and oligodendroglial cells. They originate 
independently affections vessel walls but rare cases they lie 
senile plaques, but the tissue found them less altered than 
senile plaque. 

disease the vessels, that connected some way other with 
the vessels. then disease the vessels would 
prove one the chief factors plaque formation. But are 
often unable find either plaques dementia 
while most cases simple dementia senilis with 
plaques definite disease present the vessels. 

the brains some patients who had suffered from senile dementia, 
however, was able find large number sections that demonstrated 
beyond doubt the perivascular genesis senile plaques. 1924 [4] 
published the first these cases. Against the wall small blood- 
vessels the cerebral cortex small territory first seen filled 
with, changed into, colloidal mass. This mass enlarges, soon 
shows radial striation its periphery, and then protuberances grow 
out rows, the peripheral parts which afterwards anastomose. 
this way the central nucleus with its radial striation, the open area 
and the wreath are produced. most these senile plaques the small 
vessel the centre disappears (figs. opinion, however, 
plaques perivascular origin are infrequent: senile plaques usually 
develop independently the vessels. 

Divry pointed out that know little nothing the chemical 
nature the plaques. After some histochemical experiments came 
the conclusion that the nuclear area consists amyloid substances 
and the outer zone hyaloid substance which formed the matrix 
the amyloid nucleus; the plaques therefore represent disseminated 
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and miliary hyalino-amyloidosis. These experiments with iodine- 
Congo-red were repeated Prof. Ringer, request, with the same 
remarkable that Hechst too, who has dealt fully with the 
histochemistry jof the senile plaques, believed that the nucleus and the 
outer ring consisted amyloid substances. his beautiful drawing 
Congo-red preparation senile plaque see that the nucleus and 
lesser wreath have taken the red colour. 
not always the form plaques the central nervous 
system. however, independent circumscribed process 
the central nervous system, and part general amyloidosis. 
The amyloid the senile plaques can only originate the parenchyma 
the central nervous system, either from the disintegration the 
nerve-cells, from the necrobiosis the neuroglia; the first possibility 
seems the most probable. Amyloid most probably disintegration 
product the pathological metabolism nerve-cells, and the primary 
factor the plaque formation the precipitation amyloid from 
solution crystalline form, usually round the vessels. 

Ferraro has also studied the histochemistry well the histo- 
pathology this subject. says that isat present unknown what 
really happens histo-chemically when cell element transformed into 
plaque. can only say that granular argyrophil substance 
formed, which the central part the plaque sometimes gives some 
the amyloid reactions, and other times the reactions fat. 

Struwe too believes that the plaques originate from the 
precipitation products metabolism. the hyaloid and 
amyloid substances Divry, found that the nucleus often contained 
lipoid substances. believed that the nature the glial reaction could 
used measure the duration the process. Plaques where the 
Hortega cells are beginning increase are not coloured fat stains. 
find them first clear yellow lipoid which has much the same 
colour the nucleus, but later red-coloured present. this stage 
the Hortega cells become gradually rounded off into fat globules and 
the astrocytes begin increase (p. 296). 

Further knowledge necessary before can form correct judgment 
about the pathological processes which metabolism and chemical 
processes certainly take part. 

The the torpedoes, the Axonschwellungen the 
Purkinje cells, can refer article all the brains 
studied microscopically, from patients who had suffered from senile 
dementia and which found senile plaques, was able find these 
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torpedoes. preparations which the nerve-fibres are impregnated 
(e.g. Bielschowsky silver impregnation) they are visible large spool- 
like thickenings the neurites the cerebellar cortex most cases 
lie the superficial zone the granular layer relatively small 
distance from the Purkinje cells. They are nearly the same size 
these Purkinje cells and twice thrice long broad. Both ends 
the spool gradually pass into normally impregnated neurite. 
many instances can seen that this neurite comes from 
Purkinje cell. rule the torpedoes are impregnated fairly homo- 
and somewhat less intensely than the neurite itself, but more 
deeply than the body the number the torpedoes 
small vacuoles can found. far can see these torpedoes are 
identical with the local swellings neurites found Cajal injuries 
the cerebellar cortex. Cajal took them analogous the varicose 
swellings that appear the neurites other parts the nervous system 
after they are severed. senile dementia however severing the 
neurites Purkinje cells has yet been found. 

Torpedoes occur other diseases, amaurotic idiocy, general 
paralysis, tuberculous meningitis, have found them all cases 
senile dementia. 

The Alzheimer type fibrillary Alzheimer type 
fibrillary alteration aiso constant senile dementia. have always 
been able find cells the cerebral cortex showing this change 
cases senile dementia. some the brains however had look 
carefully for them. 

Opinions about fibrillary alteration differ considerably. 
generally known that ganglion cells subject this change thick 
bundles parallel neurofibrils are seen which are impregnated more 
easily than normal and take deep black shade. The bundles are usually 
curled, producing appearance like coils hair. looks 
upon them the extracellular lesion. The neurofibrils 
the large motor cells reptiles alter during their winter sleep, forming 
rough isolated thick bundles (Cajal, Tello). When the animal warmed 
the fine fibrillar net reappears with the manifestations motor life. 
alterations the fibrils take place under the influence 
changes temperature, periods famine and poisons. such 
not speak hyperdifferentiation but fusion. The fibrils may 
also show alterations under the influence certain infections. Marinesco 
and Minea describe thickening the fibrils the spinal ganglion cells, 
comparable Alzheimer’s fibrillary alteration, rabies. They spoke 
fibrillary hypertrophy. 
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Alzheimer will not accept the term fibrillary overgrowth, used 
believes that Alzheimer’s disease new 
substance, foreign the cell, has been deposited, causing the new coil- 
like form. doubts this process the same the fibrillary 
alterations described above. The view that rabies, have 
deal with hypertrophy the fibrils not shared Spielmeyer [18}, 
who speaks the fibrils, which have become 
with some substance. opinion that Alzheimer’s 
shared and Griinthal who was unable find the 
Alzheimer fibrils two cases only senile dementia. 

Many workers have tried find out whether the occurrence plaques 
had any regional preference, the case with Alzheimer’s fibrillary 
alteration. Marinesco and Minea found the regional distribution the 
older plaques the same that the Alzheimer fibrils, i.e. the 
cornu ammonis and subiculum. brains which there have been few 
fibrillary alterations, have also found only simple early 
senile plaques. early stage Alzheimer’s fibrillary alteration 
occurs where lipoid present, and most the cells this spot 
between the nucleus and the origin the neurite, corresponding the 
fibrillogenous zone Held, where the first fibrils develop the young 
neuroblast. Spielmeyer has found this also his series Alzheimer’s 
fibrillary disease. Spielmeyer’s examples there were argyrophil 
fibrils the dendrites, but even these were not present cases, 
where the process was only beginning. Alzheimer also illustrates these 
argyrophil fibres the denarites (fig. his publication). says 
that the alterations usually begin cells which there ordinarily 
large amount fat. Marinesco and Mjnea also have reported 
that the thickening usually commences where pigment present 
(p. 122). 

buds, knots, the neurites, bassing through senile plaques. 

the centre all the weil-developed plaques the neurites have 
disappeared. Many the surrounding neurites pass tangentially 
the surface the plaque, making leashes parallel fibres around 
they were pushed away its outgrowth. Others, however, enter 
the plaque and end abruptly its superficial layers they were cut. 
some plaques the entering neurites not end abruptly, but present 
exactly the same differentiations are seen after section fibre, i.e. 
tendency stain deeply, small end-buds, varicose swellings, knots and 


eyes and even (figs. and 10), term 
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used Heidenhain for the following ‘‘The fine thread-like 
fibrils passing from the dendrites into the cell bodies become broader, 
forming bands with clear parallel stripes them, the neighbourhood 
the cell nucleus. shorter longer distance from this they are 
again united into asolid Bielschowsky (p. 69, fig. 40) describes 
the axis-cylinders inside Meissner’s 
body. 

Finally, there are formations similar those found Perez 
the skin the pulp the finger plexus and intersudoral ivy- 
like end fig. there strange formation which when 
photographed deeper plane looks like torpedo. fig. there 
mixing elements: suggest calling this condition 
Alzheimer’s fibrillary alteration together with torpedo-like formation 
forms the centre the plaque (fig. fibres and fibres with 
buds and eyes may also found the plaque itself, the outer 
ring and interspersed throughout the diffuse plaques (figs. and 10). 
Naturally the question arises whether all these formations, the tor- 
pedoes, are evidences degeneration regeneration, question which 
Bielschowsky has discussed. thinks impossible regard them 
degenerative processes. believes that although degeneration may 
cause longitudinal splitting fibres and consequently the appearances 
branching, the length the terminal fibres and their frequently winding 
and recurved course against such interpretation. There certainly 
over-production regenerative nerve shoots such not seldom met 
with the neighbourhood other lesions. There never more than 
indication this process, and the newly formed material seems 
have only short life. 

actually rediscovered the occurrence all these knots, eyes, 
senile plaques time when did not know that Fischer had made 
drawings them (see figs. 25-35). says that the longer axis 
often show spool-like swellings the neighbourhood the 
plaques, sometimes only vaguely indicated,sometimes much more marked. 
Probably Fischer generalized too much when spoke the wreath-like 
formation round the plaque being formed axis-cylinders with their 
thin parts pointing inwards and their knotty ends outwards. With newer 
methods staining evident that many instances they are not axis- 
cylinders but microglial cells. 

Fischer speaks the spool-like swellings and the splitting the 
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(fig. knots the swollen axis cylinders, and found thick 
argyrophil axis cylinders passing through the plaque although the 
majority were unstained. 

Marinesco and Minea have described reactive phenomena the 
fibres hypertrophic fibrillation, the formation fine collaterals, and 
small, thick and short buds, either homogeneous fibrillary structure, 
and delicate branchings which soon end small homogeneous knots, 


divide form two several such formations. The finest collaterals 


often end small rings. few fibres running unbroken course may 
their collateral branches form series terminal formations, the 
number which corresponds with the number fibres involved. 
Marinesco and Minea refer the regeneration peripheral nerves 
reaction the interruption section the fibres and compare this with 
what has just been described. alterations the nerve-fibres show 
that the substance deposited the plaques has local toxic influence, 
for were there would regressive changes the fibres. the 
contrary there attempt regeneration which, however, does not 
progress beyond the first phase. Mechanical obstacles the lack 
positive chemiotactic influence may the reason why the reactive re- 
generation stops this the specific elements then develop further 
exaggerated, abnormal even monstrous way, finally 
degenerate. The nerve-fibre may then second series end- 
swellings, that whole series pathological formations may this 
way develop from one single fibre. 

Simchowicz inentions buds eyes the free ends the fibres. 
speaks the division the axis cylinders and says that the newly 
formed shoots form buds their ends, that sometimes numerous 
shoots are found, giving the picture tree with many branches. 
looks upon form regeneration. 

necessary refer torpedoes discussing the question 
whether have with regeneration degeneration. 
obstacles breaks continuity which would explain regeneration 
were observed though there was reaction, was not vigorous enough 
lead the formation new elements collaterals. certain 
diseases the term regeneration may used, but what generally found 
dementia senilis does not warrant our employing the term here. 
The same applies the alterations the nerve-fibrils described 
above. 

important observation that plaques are never found 


parts where there much atrophy the brain, nor 
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Alzheimer’s fibrillary alteration, branching Entbiindelungs- 
the neurofibrils. Struwe too noticed that severely 
atrophic parts the brain conglomerations glial fibres plaques 
were found. attributes this the altered conditions circulation 
and nourishment, general paralysis, which disease iron the 
cells the vessel wall and the Hortega cells altogether absent 
parts where there severe atrophy. 

The characteristics, common the four groups alterations, 
found senile dementia.—The four groups alterations typical 
senile dementia having now been described can discuss the character- 
istics common all order get idea their common cause. 

The simplest changes are the small eyes, knots that 
occur some the neurites senile plaques. far microscopical 
study reveals it, their structure identical with the changes which are 
found after living nerve has been cut. The regeneration severed 
neurites begins with the formation similar knots, buds and eyes 
these neurites the central side the lesion. This central part 
the neurite continuous with the body its ganglion cell, and out 
this central part the new neurite will develop. known that 
the beginning this regeneration the process differentiation 
seems greater than necessary for the formation the new 
number fine neurites often grow out from one old fibre, 
and numerous swellings and side branches develop which afterwards 
disappear. seems that the differentiation that will replace the 
structures first too rich, overpassing the limits the normal, but 
that afterwards these temporary overdifferentiations regress until 
the normal attained. mechanism, which can designated 
the name not limited the nervous system. 
common nature when damaged organism tries rebuild the 
lost parts. The excessive outgrowth severed nerve-fibre may 
compared with the formation callus broken bone. 

Now some the senile plaques precisely the same peculiarities 
are met find the well-known hyperdifferentiation which occurs 
regeneration after damage: see the typical neuritic swellings, 
knots, buds, eyes, and neurites with 
increased argyrophilia, &c. lesion severing fibres has not been 
demonstrated senile dementia, but the absence, the small number, 
neurites within the senile plaque indicates that some have been lost. 
possible, however, that these neurites are not really destroyed, but 
simply pushed aside the plaque. although not know with 
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certainty that the neurites are damaged, can state that this first 
group alterations has morphological features identical with those 
occurring hyperdifferentiation. 

The second group alterations found senile dementia are the 
torpedoes the cerebellum. They are identical with other changes 
hyperdifferentiation, the neuritic swellings found Cajal after cutting 
the living cerebellar cortex, and the swellings the course neurite 
after has been divided. not certain that the neurites the 
Purkinje cells were damaged, and consequently not know the 
senile dementia are reactions the living neurite 


torpedoes 
These alterations senile dementia are, however, identical 


lesions. 
with certain features hyperdifferentiation. 

number authors have expressed the opinion that Alzheimer’s 
type fibrillary alteration can caused damage the neurite, 
that special form reaction such damage. This possible, 
but this type alteration suggests exaggeration the normal 
structure. ganglion cell affected the intracellular neuro- 
fibrils impregnate more readily, and are more numerous than normal. 
They resemble the Entbiindelung that arises regenerating nerves. 

Consequently, characteristic common these three groups 
alterations senile dementia their close resemblance the effects 
what have called hyperdifferentiation, which seen the early 
stages the regeneration nerve-fibres. 

possible perhaps regard the senile plaque result 
difficult believe that the amorphous 
argyrophil masses the senile plaque should result 
differentiation neurite ganglion cell. changes neurites 
ganglion cells are known that resemble these amorphous masses, 
that would account for the irregular network which 
senile plaque them. Ifthe plaque were form hyperdifferentiation, 
should have consider the possibility that was hyperdifferentia- 
tion the ground tissue the central nervous system, that the 
reticulum. highly probable that normal development the 
neurites develop within the protoplasm this reticulum, perhaps the 
neurofibrils themselves are differentiation it. 

From physico-chemical point view the idea neural hyper- 
differentiation the ground reticulum applicable the plaques these 
react silver impregnation, the methods Bielschowsky 
Cajal, exactly the neurofibrils. The occurrence argyrophil masses 
the plaques therefore means that there had been physico-chemical 
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alteration the ground tissue the same direction that which 
characterizes the neurites. 

the other hand the morphology the plaque highly different 
from that neuron; its structural differentiation primitive 
that one might speak amorphous masses. The argyrophil clumps 
senile plaque might regarded the result attempt the part 
the ground tissue neural differentiation attempt which has more 
less succeeded from physico-chemical point view, but not from the 
morphological This may explained the fact that the 
ground reticulum normally less differentiated than the neurites and 
the ganglion cells, and consequently hyperdifferentiation cannot reach 
such high degree it. 

The four histological alterations which occur senile dementia can 
therefore brought under single formula: that 
attempt the nervous tissues differentiate the direction 
specific neuron, attempt which may advance beyond the normal. 
this hyperdifferentiation occurs ganglion cell the Alzheimer type 
fibrillary alteration results; occurs the course neurite 
occurs the neurites that are involved senile plaque the eyes, 
buds, knots, and argyrophile fibres 
result and occurs the non-differentiated protoplasmatic ground 
reticulum the nervous system senile plaque born. 

not know what irritating agent which leads this 
hyperdifferentiation, and the formation the plaques. possible 


the nervous tissue regenerate after primary lesion. The fact that 
most the neurites senile plaque have been destroyed would 
accounted for such hypothesis. And the views the many authors 


whom have cited above, that primary degeneration nervous tissue 
the first stage the genesis the senile plaque, accordance with 
such possibility. There however certainty about this and our 
knowledge the genesis these senile structures not clear. 
Still believe that the hypothesis which have put forward all 
the peculiarities this disease can considered from one and the same 
point view, and that will help understand the nature the 
process which has resulted the development senile plaques. 
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LEGENDS ILLUSTRATIONS 
1.—Microglia cell senile plaque. 
2.—A plaque surrounded different types glial cells. 
3.—Glial fibrils around the plaque. 
fibres and swollen macroglia cell around the plaque. 
5.—Senile plaque around blood-vessel. Early form 


6.—Senile plaque around vessel. Later stage. 
PLATE VI. 

Fic. 7.—Senile perivascular plaque. Full grown form. 

plaque. 

Fic. 9.—Different alterations the neurites the outer ring plaque. 

10.—Different alterations the neurites the periphery the plaque 
‘* Entbiindelungserscheinungen 

Fic. 12.—Alzheimer fibrillary alteration the centre plaque. 
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THE INTRINSIC NERVOUS MECHANISM THE HUMAN 
LUNG. 
JOHN GAYLOR. 


(Fre m the Institute of Physiology, the University, Glasgow.) 


has been written about the morphology and physiology the 
lungs, and agreement has been reached many the fundamental 
points respiratory function, but the intrinsic innervation the 
lungs there still remains field investigation where much not clear 
and where much that known has been left unexplained. The motive 
the following inquiry has been investigate histologically the 
human lung, bearing mind the findings 


innervation the 
physiological and clinical science. 

Historical first piece work dealing with the innerva- 
tion the lung that Rémak (1844). described careful 
dissection the lung the and was able reveal strands tissue 
beset with nodal swellings the bronchial adventitia. recognized 


these structures nerves and ganglia, but his technique was limited 
the methods dissection was unable display any the finer 
ramifications nerve-fibres. Arnold (1863), general 


study the lung, recognized the same structures did Rémak. 
had idea the ultimate nature the nodosities the course the 
peribronchial nerves, but observed certain similarity between them 
and the nodosities which exist the sympathetic chain. the use 
acetic acid was able make out small bodies inside the nodosities 
these terms they appear actual ganglion 
advance came with the application Ranvier’s chloride 


cells. 
gold method the (1873), using this technique, 
described three different plexuses specific levels the thickness 
the bronchial wall. addition, stated definitely the origin the 
lung nerves vagal and sympathetic through the pulmonary 
Stirling (1882), working the lung the newt and using chloride 
gold and acid technique, made the observation that medullated 
fibres not run continuously single trunk the plexus, but from 
strand strand. proceeded description primary wide- 
meshed plexus giving rise to, and containing its meshes the same 
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plane, secondary finely meshed plexus. Stirling demonstrated nuclei 
the nodes the primary plexus and made the observation that the 
nuclei had nothing with the medullated fibres. was undoubtedly 
seeing nuclei ganglion cells; one can, the light present know- 
ledge, appreciate Stirling’s statement. well known that many 
medullated fibres pass directly through the ganglia the lung without 
interruption, but greater technical facility would have shown Stirling 
that certain medullated fibres lose their medullated sheath just before 
entering the ganglion—an observation consonance with the modern 
concept pre- and post-ganglionic fibres. 

passing reference must made the work Simanowsky (1883), 
who, investigation into the nature the mucosa the larynx, 
described intra-epithelial endings. The description nerve-endings, 
and particular intra-epithelial endings, distinct advance which 
later workers extended the lower reaches the respiratory tract. 
Retzius (1894) was enabled show, technique superior any hitherto 
used, nerve-endings the mucosa the the transition 
between the stratified squamous and ciliated columnar epithelium 
exists the larynx. showed that there was fundamental 
difference the mode sensory innervation the two epithelia far 
the microscopic appearances went. the use other technique, 
Fusari (1894) was able confirm the work Retzius. Berkeley (1894), 
employing one the earliest methods specific silver impregnation, 
described peribronchial plexus and subepithelial plexus the larger 
bronchi. With diminution the calibre the bronchi the differentia- 
tion into two plexuses became less distinct until, the smaller bronchi, 
only one plexus could seen. demonstrated further that the two 
plexuses the larger bronchi were not independent the one from the 
other, but that there were numerous connections between them. Berkeley 
also described intra-epithelial endings, the origins which are heavily 
impregnated varicosities these suggested erroneously ganglia. 
Fine branches were found arise from the outer bronchial plexus 
ramify the plain muscle layer; the endings these fine branches 
were described small varicosities between the plain muscle cells. The 
remarkable work Berkeley not only established the authenticity 
intra-epithelial endings, but directed attention the demonstration 
the motor innervation the smooth muscle the bronchial tree. His 
description alveolar endings, the existence which was matter 
doubt, has been recently observed the human lung (Larsell and 


Dow, 1933) 
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Arnstein (1897), apparently stimulated the work set 
himself the problem investigating the finer morphological points 
made out the ganglia and nerve-endings the respiratory tract. 
Although his main interest lay the innervation the trachea, larynx 
and epiglottis, worthy note that was able stain nerve-fibres 
showed such cell isola- 


dissociated columnar epithelial cells. 
some 


tion with fine varicose nerve clinging the cell membrane. 
importance his observation the difference between the innervation 
the epithelial membrane the upper respiratory tract and the lower. 
the epiglottis and upper larynx there are endings free the sub- 
epithelial tissue these endings are mainly end-bulbs. such endings 
are demonstrable the trachea, and certainly subsequent worker 
has been able show them the bronchi. The natural conclusion 
drawn that more forms sensation are received from the upper 
The ganglia the trachea and the 


part the respiratory tree. 
bronchi have much common that some mention must made 
Arnstein’s work this direction. According his observations large 
medullated fibres pass directly through the ganglia, fine medullated 
fibres end the ganglia, and non-medullated originate there. One may 
justified making the conclusion that the first are sensory fibres 
parasympathetic origin, the second pre-ganglionic fibres, and the third 
post-ganglionic fibres. Wolff (1902) reminds the work Berkeley 
describing intra-epithelial endings and interalveolar endings. The 
latter are extremely doubtful. 
the work Dogiel (1903) find the first extensive attempt 
investigate the morphology the pleural innervation. found the 
parietal pleura richly innervated. Vater-Paccini corpuscles 
well free endings under the endothelium the neighbourhood the 
fat cells are described. such structures are seen the visceral 
pleura, although McLaughlin (1933) suggests that the visceral pleura 
must admitted 


has rich innervation from his histological studies. 
that the view which sets forth the visceral pleura being poorly 
innervated and the parietal being richly innervated, much more 
accordance with the facts experimental physiology. The careful obser- 
vations Capps (1911) patients who were submitted paracentesis 
the chest show quite clearly that the visceral pleura insensitive 
pain. Should patient complain pain when the visceral pleura 
stimulated the phenomena can explained always adhesions causing 
traction the parietal pleura. noteworthy that Capps showed 
that pain can localized the parietal pleura and that the sensation 
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mediated the intercostal nerves. The diaphragmatic pleura has 
its sensory innervation from two sources; the peripheral part from the 
intercostals and the central part from the phrenic. the seg- 
mental skin distribution nerves from the phrenic spinal segments 
experienced when the central part the diaphragmatic pleura 
stimulated. 

Ponzio (1906) investigated the innervation lungs and 
the lungs the newborn. used the methylene-blue technique. 
His observations extended beyond those which were confirmatory 
previous work the existence plexus originating the small 
bronchi and ramifying through the entire interalveolar septa. 
described plexus existing the walls the capillaries the lung. 
The observations Ponzio cannot accepted, and not alone 
refutation them. review the literature (Handbuch 
der mikroskopischen Anatomie des Menschen) doubts the validity 
Ponzio’s (1921) has, from his experience the methy- 
lene-blue technique, expressed the opinion that the structures which 
Ponzio illustrated are the result non-specific staining. During the 
earlier stages own work was able produce pictures similar 
Ponzio’s, but was convinced using other staining methods con- 
trols that the gross plexus was composed elastic tissue, 
that the plexus round the capillaries was meshwork intercellular 
cement substance the endothelium, and that the results obtained were 
due imperfect technique. (1921, 1922-23) made very 
thorough investigation the pulmonary innervation rabbits. 
used specially modified methylene-blue technique and was able 
obtain constancy results which show remarkable differential nervous 
staining. proceeded later work combine this technique with 
experimental section the vagus, and noted the subsequent effect 
the nerve-endings which had hitherto demonstrated. The general 
conclusions Larsell are that there exist extrachondrial plexus rich 
ganglion cells and myelinated fibres and subchondrial plexus poor 
ganglion cells and composed mainly non-medullated fibres. The 
ganglion cells are provided with basket-works, the terminal 
arborizations pre-ganglionic which are medullated. states 
that the post-ganglionic fibres the smooth muscle the bronchi 
afford motor supply and also the bronchial mucous glands. 
connection with the richness the pre-ganglionic fibres which innervate 
the lung, Larsell made the interesting observation that the vagus much 
poorer medullated fibres, both relatively and absolutely, after the 
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lungs have been supplied. There another reason for this fact that 
the afferent impulses from the lung travel through the vagus and are 
carried medullated fibres. very important contribution was made 
the study lung innervation when Larsell described plain-muscle 
These branching endings arise from large medullated fibres 
vagal origin, and are found the smooth muscle the bronchi. 
There can doubt that they are sensory function. Although 
questions the existence structures, had only the obser- 
vations Larsell and Carpenter (1918) which might base his 
opinion when wrote his review. Carpenter demonstrated sensory 
endings the smooth muscle the intestine the use methylene- 
blue technique. endings present certain morphological differences 
from those the lung, and this possibly the reason why finds 
difficulty admitting the muscle spindle.” 

Jones (1925-26) working with reptilian lung and modifying the 
Larsell technique suit his material, demonstrated precisely the same 
type ending the smooth muscle the bronchi. This further 
demonstration might still leave the issue doubt since the objection 
may raised that the structure has been demonstrated methylene- 
blue technique only. There also the objection that the structure 
demonstrated the gut differs from that the bronchi. Sunder- 
Plassmann (1933, a), the use silver, showed type ending 
the carotid sinus. This ending, and that which demonstrated the 
Association Physicians Great Britain April, 1933, are exactly 
similar. demonstration such smooth muscle spindle the 
lung has been shown also Sunder-Plassmann (1933, the same 
situation. Whereas tle endings which Sunder-Plassmann and have 
stained silver differ appearance from those which have been shown 
methylene blue, likely that the morphological basis the same 
and that the differences appearances are accounted for differences 
reaction the technique employed. All these endings arise from 
coarse nerve; they appear have the same relationship 
the plain muscle cells; all are branched. and Dow (1933) 
have extended the previous work 1921 and 1923 the study the 
innervation the humanlung. The results their investigations show 
fundamental difference between the microscopic picture rabbit 
lung and human lung innervation. 

must examine briefly the work which has heen done elucidate 
the central connections the pulmonary nerves. The method 
approach has been through the study degenerative changes subse- 
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quent nerve section lung extirpation. these investigations 
are incidental and are not concerned with the main theme this work, 
shall content cite the more important conclusions which 
agreement has been reached. important conversant with 
our present knowledge this matter order that may understand 
the significance the intrinsic pulmonary innervation. Miiller (1911) 
survey the anatomy, histology and physiology the vagus nerve, 
gave account the afferent impulses from the lung. argued 
that the humoral influences respiratory control are subservient, under 
certain conditions, the afferent impulses from the lungs. example 
such inhibition normal respiration the stimulation the 
bronchial mucosa some irritant producing coughing 

(1912) investigated the central distribution the pul- 
monary fibres the vagus. ‘This work classical and the more 
important conclusions which made have not been questioned. 
note the confirmatory work (1925, and and Molhant 
observed the presence absence degenerative 
change the cells the cervical ganglia, the ganglion nodosum, and 
the dorsal nucleus the vagus, along with carefully controlled observa- 
tion the vagus trunk itself, after extirpation lung whole 
part. The general conclusions are that, although the dorsal 
nucleus the vagus has with pulmonary innervation, axis 
cylinders travel directly from their cells origin the central nervous 
system ultimate distribution the lung. The ganglion nodosum 
contains cells which are the exact analogues the cells the posterior 
nerve-root ganglia the spinal cord. These neurones subserve the 
transmission impulsesfrom the lung. states further that 
the ganglion nodosum contains multipolar cells giving origin 
ganglionic fibres which are motor the intrinsic bronchial musculature. 
The nature the histological content the ganglion nodosum gives 
weight the experimental findings Work the 
sympathetic supply the lungs somewhat uncertain; 
established the existence efferent pathways from the spinal cord 
through the rami-communicantes the ganglion stellatum where 
there cell station; also maintained that centripetal fibres pass 
the second and third thoracic spinal ganglia and deduced from 
this the possibility the spinal cord mediating certain pulmonary 
reflexes. 

There physiological evidence that afferent impulses play part 


the normal respiratory act. Adrian (1932), however, has shown that 
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respiratory centre continues discharge after all afferent impulses 

have been taken away section the vagi and curarization the 
animal, the observation changes electrical potential the 
phrenic nerve sucha preparation. points out that the respiratory 
rhythm obtained not normal, and has demonstrated similar 
technique action currents the peripheral end the cut vagus corre- 
sponding respiratory activity. This points the stimulation 
intrinsic pulmonary nerve-endings each respiration. 

The actual central connections the vagus nerves and indeed the 
anatomy the respiratory centre are far from clear. know, from 
the work Lumsden (1923) that there exist the brain-stem structures 
correlated with certain components the respiratory mechanism. 
sectioning the brain-stem various levels Lumsden argued the 
existence gasping centre situated just cephalic 
‘apneustic inhibitory 


‘ 


centre higher level. Samson Wright (1934) recent review 
criticizes Lumsden’s division the respiratory centre and affirms that 
the centre exists co-ordinate whole. interesting recall the 
words this connection: Das Atmungszentrum stellt 
eine physiologische, nicht eine histologische Einheit haben 
die sensiblen Vaguskerne als der zentripetalen Lungen- 
nervern wie die Formatio reticularis als Assoziationsgebiet eine 


besonders hervorragende 


PERSONAL RESEARCH. 

The investigations undertaken were carried out human lungs, but 
was impossible apply intravitam methylene-blue technique 
the human subject, certain points were elucidated the investigation 
rabbit and rodent material. variety methods were employed. 
the human material silver impregnation was used the methods 
Gross, Bielschowsky (for sections described Spielmeyer 
(1930)) and addition Spielmeyer’s (1930) method staining medullated 
nerve frozen sections lung. Methylene-blue technique similar 
that Larsell was applied the lungs rabbits. 

The nerves the lung enter the hilum and are derived from 
the pulmonary plexuses. The components the nervous supply are 
vagal and sympathetic, medullated and non-medullated. not 
possible say with certainty looking well-stained section 
lung whether particular nerve-fibre vagal sympathetic origin, 
but argument from general principle will often provide the answer. 
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The pulmonary nerves the time they have reached the hilum the 
lung have differentiated themselves into two distinct groups, those 
which are destined supply the bronchial tree and those which 
the innervation the pulmonary vessels. Observation these two 
systems has not revealed any interchange fibres. 

(1) The bronchial nature this plexus best demon- 
strated thick sections which bronchus has been cut obliquely. 
There great wealth nerve-fibres the large and middle-sized 
bronchi, and complicated interchange fibres. The plexus exists far 
down the bronchial tree, least the terminal bronchioles. Further 
than this level have not been able demonstrate nerve-fibres. the 
plexus are medullated and non-medullated nerve-fibres. number 
fibres demonstrable bronchus proportional the calibre 
the plexus. One impressed with the ubiquity this plexus the 
middle-sized bronchus that seems preferable consider one 
plexus and not divided into two, intrachondrial and extra- 
chondrial. Apart from the general impression single plexus, closer 
study does not reveal any fundamental difference between that part 
which internal the cartilage plates and that which external. 
There rich communication between the inner and outer nervous 
pathways. ‘The general nature the plexus shown figs. and 
The meshwork the plexus wider peripherally than centrally, and 
proximally than fibres are much more frequent 
proximally and peripherally. 

There are many nodes the plexus which not contain ganglion 
cells. Ganglia are, however, present certain nodal points both 
the outer and inner layers. The ganglion cells are multipolar and have 
long dendrites. With silver impregnation methods, with methylene 
blue, have not been able demonstrate the pericellular basket work 
the preganglionic fibres which Larsell (1921 and 1925) has shown 
the rabbit. found methylene blue preganglionic pericellular 
baskets the human Jung but has not demonstrated them Ranson’s 
method. Further, the ganglion cells which shows the rabbit lung 
are spherical while those the human are multipolar with long 
dendrites. The multipolar nature these cells shows particularly 
well his Ranson specimen modification). last observa- 
tion amply confirmed fig. exist the course the 
nerve-pathways apart from the existence node. 

the plexus there are both medullated and non-medullated nerves. 
the nodal points there great complexity change and interchange 
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fibres, making impossible trace particular fibre for any distance. 
The medullated fibres frequently branch; this renders the picture 
confusing but have physiological significance. The giving off 
collaterals occurs the nodes the plexus. Further examina- 
tion means sheath staining shows that, whereas 
number directly through ganglion, others lose their 
medullated sheaths it; the latter are apparently preganglionic the 
cells the ganglion which they end. Sometimes, where ganglion 
lies lateral trunk the plexus, certain fibres pass directly 
without any interruption their medullated sheaths, while others lose 
their medullation. all the medullated fibres the section are well 
stained there reason suppose that this appearance artefact, 
for unlikely that single fibre should fail stain merely its 
course over ganglion. point some importance that the 
medullated fibres which end the ganglion enter from opposed sides. 

The following structures are innervated from this plexus; the 
epithelium, the bronchial musculature and the bronchial glands. have 
been unable demonstrate the ultimate innervation the bronchial 
vessels, but judging from the richness the capillary bed immediately 
below the basement membrane the bronchial epithelium and the 
number non-medullated fibres it, feel justified concluding that 
this non-medullated network, which derivative the plexus, has 
with the innervation these vessels. 

The epithelial bronchial epithelium supplied 
medullated fibres which lose their medullated sheath before passing 
through the basement membrane (fig. Such sensory fibre breaks 
into great number small branches which 
their course (fig. The nature these varicosities difficult 
determine because their appearance varies with the degree impregna- 
tion. heavily impregnated specimens they appear much thicker than 
those lightly stained and thicker rule Ranson sections than 
Bielschowsky preparations. This fact may accounted for 
certain amount general contraction tissue due imbedding 
paraftin, since the sections were cut from paraffin blocks whereas 
the Bielschowsky specimens are frozen sections. have frequently 
observed some fenestration these varicosities they were actually 
reticula. The branching fibres the endings ramify between the cells 
the epithelium and end either freely small knobs. Here doubt 
may expressed the actual nature the knob-ending. The 
limitations technique may mean failure demonstrate fibre beyond 
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This doubt expressed because, histologically, 
Considerable areas 


the so-called knob. 
varicosities are very similar 
epithelium are supplied one nerve-ending, point which only 
realized examination sections tangential the mucosa (fig. 5). 
noticed fig. that certain the basal fibres the ending 
after coursing the epithelium emerge and travel short distance 
the subepithelial fibrous tissue re-enter the epithelium later. 

Endings plain derivatives the bronchial plexus 
the musculature the bronchi are two types, non-medullated fibres 
which are apparently motor and medullated fibres which are sensory. 
Larsell (1933) has shown, means methylene-blue technique, non- 
medullated fibres going the plain muscle the bronchi the human 
lung, and much more profuse non-medullated innervation plain 
muscle the rabbit lung (1921 and have been able confirm 
observation the rabbit, but have not been able demonstrate 
silver impregnation this nerve-supply the human lung. The non- 
medullated nerve-supply the muscle shown derived from the 
parent plexus fig. 

The main direction these fibres parallel the long axis 
The individual fibres are finely varicose, and 


the plain muscle cells. 
Some the fibres 


there much free union between individual fibres. 
end free without alteration calibre. the innervation the plain 
muscle vessels, Boeke (1933) has shown unassailably Bielschowsky 
technique actual intracellular nervous processes which are derived 
from non-medullated fibres ramifying the vessel wall. possible 
that, the instance bronchial musculature, the extracellular fibres 
have been stained alone and that their ultimate derivatives are not 
demonstrated our methylene-blue technique. 

The other nerve supply the plain muscle the bronchus 


sensory. has been discussed some extent dealing with the 


literature. 
means the methods Bielschowsky and Ranson. The specimen 
illustrated, fig. was obtained Bielschowsky impregnation, which 
defines more clearly than the Ranson method the morphology the 
ending. The same disadvantages paraffin imbedding apply here 
the case the demonstration intra-epithelial endings. the 
Ranson method, although the reticula the end nets are easily observed, 
there seems heaping nervous substance, making the 
strands the reticula appear much thicker than they appear 
The ending derived from 


the present study have observed the sensory innervation 


specimen. 
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medullated fibre large calibre. Immediately after losing the medul- 
lated sheath the axis the ending guarded its base two nuclei, 
which may may not essential this type ending. The main 
stem gives off right angles lateral branches these are networks, 
which show main basket work with secondary finer basket work 
the main meshes. Close study this ending reveals that these basket 
works are not inside the plain muscle cells and have constant relation 
their nuclei. point which was not mentioned Sunder-Plassmann 
that the ending occurs the branching the plain muscle bands, 
and supplies the region two three them. This ending not 
confined the region plain muscle, for the fibro-elastic tissue 
the submucosa beyond the plain muscle there can seen one two 
end nets precisely similar those seen the region the plain muscle. 
The significance these findings will discussed below. There can 
doubt that the ending vagal origin and that the impulses 
derived from its stimulation travel the bronchial plexus and pass 
through the vagus. 

Innervation bronchial glands.—In this investigation has not 
been possible determine precisely the true nature the innervation 
the mucous gland. difficult, under any circumstances, 
impregnate the nerves gland, but Larsell has, his recent 
work, 1933, shown the innervation the mucous glands 
non-medullated post-ganglionic fibres. have some evidence fine 
post-ganglionic fibres entering and ramifying the fibrous septa 
group, but have never seen the actual endings inside the 
cells, the cell membranes. therefore only con- 
jecture affirm, far this work concerned, that the innervation 
the bronchial glands through the post-ganglionic fibres the 
vagus. 

The innervation pulmonary evidence extremely 
scanty. fig. there medullated nerve-plexus running the 
adventitia the vessel—a branch the pulmonary artery. There 
doubt that this not the ultimate innervation the particular vessel, 
but represents something the parent plexus. Its nature similar 
that described Boeke. 

illustrated. The method that Ranson, and can seen that the 
actual nerve substance comparatively thick and grossly 
probable that sensory endings exist both the pulmonary arteries 
and veins, since one can see occasional medullated fibres their 
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and for the additional reason that ganglion cells are 
observed along the course the vessels, negative finding which 
find myself accord with Fig. shows the presence 
single fine non-medullated fibre company with capillary 
the vasa vasorum the pulmonary artery. There very 
fine reticula the course this nerve. The details are somewhat 
difficult make out, but the assumption seems fair that this the 
motor innervation this particular capillary. 


DISCUSSION. 


Endings plain muscle was laid the fact that 
the sensory ending associated with the plain muscle the bronchi 
occurred the junction the plain muscle bands. well-known 
observation that the plain muscle the bronchus not continuous 
sheet muscle the inner muscle the intestinal wall. The 
bronchial musculature arranged bands the form irregular 


net, that, whereas certain amount the muscle runs transversely 
the axis the bronchus, there great part oblique it, and muscle 
bands which are almost parallel the long axis the tube are 
frequently seen. The spaces between the muscle bands permit the 
egress the ducts the mucous glands the bronchi. The tendency 
during contraction the bronchial muscuiature must cause 
shortening the bronchial tree and possibly the invagination the 
apex bifurcating bronchus inside the lumen the parent stem. 
(See diagram 11.) normal respiration, inspiration, with increase 
chest capacity, distends the lungs, pulls out the natural 
result tends stretch the bands bronchial muscle, thus widening the 


meshes the plain muscle network. doing the maximal stimula- 
tion the sensory ending will occur the height inspiration. 
Although the foregoing conjecture, seems that have the 


bronchial tree nerve-ending admirably adapted receive the stimuli 
The work Sunder-Plassmann, although did not 


stretch. 
recognize the relationship between the branching muscle bands, points 
the same direction; Larsell, who has called these sensory endings 
tion. Morphologically the same type ending has been demonstrated 
the carotid sinus Sunder-Plassmann and natural conclude 
that, granted specificity function for similar histological structures, 
these endings can only transmit stimuli arising from tension which 
the only conceivable stimulus common the carotid sinus and the 
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bronchial tree. Another point favour tension being the stimulating 
agency that these endings are situated the bronchial musculature 
the point division bronchus, where the amount movement 
presumably greatest. 

Returning now the thesis that the maximal stimulation this 
particular ending the height inspiration are justified 
assuming that the physiological significance stimulating this ending 
cause inhibition the inspiratory phase and the consequent 
initiation expiration—the Hering-Breuer reflex—by the passage 
afferent stimuli through the vagus the respiratory centre. There is, 
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Fic. representation the significance the sensory innervation 
the plain muscle layer. The untailed arrows represent the direction application force 
inspiration, the tailed arrows show the influence expiration. 

Note that contraction the plain muscle acts direction similar the forces 
expiration. Narrowing the bronchial spasm necessitates much greater 
inspiratory pull before the sensory ending can stimulated. 


course, according Larsell, another ending which might the 
source the Hering-Breuer reflex, the alveolar ending. This ending 
have not been able demonstrate, but from consideration the 
morphological uniqueness the endings the plain muscle layer and 
from the nature the endings which Larsell illustrates occurring 
the alveolar walls, seems that the former are more likely 
the afferent end the Hering-Breuer arc. Sunder-Plassmann, 
discussing the significance this ending suggests that stimulation 
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bronchial spasm responsible for many the symptoms 


bronchial asthma. seems me, however, more logical assume 


that stimulation these endings does not occur such condition 
bronchial asthma, the contraction the bronchial musculature 
prevents stretching the bronchi during inspiration (fig. much 
deeper inspiration required before the bronchial spasm 


overcome. The suggestion therefore made that, addition the 


mechanical difticulty expiration bronchial spasm, there 
nervous upset. Bronchial spasm causes decrease the bronchial 
lumen which probably more marked the points division the 
bronchi. inspiration the increase capacity the chest acts 
direction contrary that the contracted plain muscle, and hence 
the comparative freedom inspiration the asthmatic. expiration, 
diminution chest capacity along with the constricting force the 
musculature spasm effectively diminishes the bronchial calibre, and 
this manner causes the mechanical the expiratory phase. 
almost platitude say that asthmatics find the whole course 
expiration not merely the mechanical expulsion air from 
the lungs but the very initiation the movement. This 


the initiation expiration can most easily 
3efore stimulation 


the assumption disorder nervous function. 
the endings the smooth muscle bands can occur deep 
inspiration has take place; this the explanation the fact that the 
asthmatic must inflate his chest extreme degree before expiration 
will occur automatically; fact, expiration may become voluntary 
act the absence afferent impulses from the plain muscle the 
bronchial wail. 

The epithelial endings are, has been described, 
actually the epithelium and must therefore receive impressions from 
impossible say definitely what function these 


the epithelium. 
known that stimulation the bronchial 


impressions are concerned. 
epithelium will cause coughing, and seems natural conclude that 
the afferent pathway for this reflex arises these intra-epithelial end- 
ings and passes through the sensory medullated pathways the vagus, 
way the ganglion nodosum the brain-stem. These endings cross 
and recross the basement membrane and branches are often formed 
immediately after the axis cylinder loses its medullated sheath. The con- 
clusion may drawn that, pathological process which causes the 
shedding bronchial epithelium, large number bare axis cylinders 


sensory nerves will exposed. Hence follows the tendency 
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coughing and the causation other effects which will discussed 
below. 

The bronchial the bronchial plexus there are large 
numbers medullated nerve-fibres. These may (1) Pre-ganglionic 
fibres the vagus; (2) sensory fibres the vagus; (3) pre-ganglionic 
fibres the (4) the collaterals the pre-ganglionic 
sensory fibres the vagus. the third possibility exists all must 
very rare. the motor and secretory functions the vagus are 
mediated through bronchial ganglia, preganglionic fibres this nerve 
must constitute part them. The number sensory fibres the 
vagus must considerable and can assessed with some degree 
accuracy owing the observation medullated fibres giving rise 
sensory endings the bronchial epithelium and musculature. 
doubtful many these fibres are collaterals the preganglionic and 
sensory fibres the vagus, but direct observation shows very great 
deal branching medullated fibres. 

impossible determine the true state affairs, but, the 
frequency branching medullated nerves the internal part the 
plexus apparently great that which occurs peripherally respect 
bronchus, and since ganglia are more numerous peripherally, the 
peripheral branching may anexpression the division pre-ganglionic 
fibres, while the branching occurring underneath the epithelium much 
more likely accounted for the branching sensory fibres. 
point fact the actual collateral branchings medullated nerves which 
are undoubtedly sensory can made out very frequently. may 
therefore concluded that some part played collateral branches 
the sensory nerves the epithelium and musculature making 
the complex picture skein medullated fibres the bronchial 
wall. The significance these collateral branches has yet deter- 
mined. unlikely that single fibre gives rise several sensory 
endings. such were the case, then the medullated collateral 
sensory fibre takes curious course reach its ending. more 
probable that these medullated collaterals sensory fibres are intrinsic 
pre-ganglionic The whole scheme the intrinsic innervation 
the lung seems point wealth axonic reflexes, particularly 
from the epithelium, Diagram shows sensory fibre with three 
collaterals ending inthe epithelium. The drawing has been made from 
actual specimen, and the continuity the collateral fibres was 
definitely established. The most peripheral collateral non-medullated 
and travels directly terminate the subepithelial capillary network, 
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the other two travel the bronchial plexus. The natural conclusion 
that the stimulation sensory ending, shown this diagram, 
means direct axon reflex, cause capillary response the 
actual level stimulation, and that collateral fibres travelling through 
the plexiform network will act the nodal ganglia cause much 
more extensive intrinsic response. Since the bronchial ganglia are 
responsible for the innervation the bronchial musculature and the 
mucous glands, collateral fibres sensory nerves ending the ganglia 
should produce ultimate effects the structures innervated the 


12.—Collaterals sensory fibre going the epithelium. The most peripheral fibre 
goes directly the sub-epithelial The other collaterals the bronchial 
plexus and hence have the possibility acting preganglionic fibres” 
influence ultimately the bronchial musculature and mucous glands. 


ganglia. Morphologically possible for axon reflexes arising the 
sensory fibres the bronchial epithelium have far-reaching responses. 
Thus nocuous stimulus applied the bronchial epithelium will cause 
not only the centrally produced effect coughing, but also extensive 
intrinsic reactions, such widespread secretion mucus, and possibly 
something peristaltic action the part the bronchial musculature. 
These extensive intrinsic effects believe the nature axonic 
reflexes from the sensory endings the vagus mediated through 
medullated collaterals which the ganglia the bronchi and thus 
make possible co-ordinate and extended responses. 
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SUMMARY. 


investigation was undertaken demonstrate the intrinsic 
nervous mechanism the lungs, the subject being approached from the 
point view histology. 

II. The bronchial plexus described being essentially single 
plexus, ganglionated certain its nodes. 

III. Sensory endings are described the epithelium the bronchus, 
the plain muscle layer and the pulmonary vessels. 

IV. The motor innervation the bronchial musculature described 
Larsell has been confirmed. 

The parent plexus the vascular innervation the pulmonary 
vessels has been demonstrated and described. 

VI. Certain conjectures are made with regard the physiological 
significance of: (a) Endings the plain muscle layer; the Hering- 
Breuer reflex; contribution made the explanation the 
symptomatology asthma. (b) the epithelial endings 
discussed, and the effects stripping the epithelium are mentioned. 
(c) The possibility axon reflexes discussed. 

This work was undertaken firstly Carnegie research scholar 
the University Glasgow, and secondly Faulds Fellow Medicine. 
thanks are due the administrators these Scholarships. have 
express great indebtedness Professor Cathcart, for his 
constant interest this research and for the benefit much good 
advice during the investigations. 

wish thank Dr. Blacklock the Pathology Depart- 
ment the Royal Hospital for Sick Children Glasgow, for the 
provision human material, and also thank Dr. Greenfield, 
the National Hospital, Queen Square, London, for photographing 
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DESCRIPTION PLATES VII AND VIII. 


Fic. 1.—Bielschowsky method. (Human). nodes the bronchial 
plexus. 

Fic. 2.—Spielmeyer’s method for medullated nerve. (Human.) region. 
Thick bundles medullated nerve, part the bronchial plexus, demonstrate the wealth 
medullated nerve the bronchi. 

Fic. 3.—Bielschowsky method. (Human.) Ganglion from extrachondrial region, 
showing multipolar ganglion cells with long dendrites. 

Fic. 4.—Bielschowsky method. (Human.) Bronchial epithelium, sensory note 
the curious course the fibres about the basement membrane. 

Fic. 5.—Bielschowsky method. (Human.) Tangential section the bronchial epi- 


thelium. The extent epithelium innervated single ending demonstrated here. Note 
the varicosities the branching fibres and their undoubted intra-epithelial ramifications. 


Fic. blue. (Rabbit.) The fine varicose fibres forming plexus round the 
plain muscle bands represent the motor innervation the bronchial musculature. Note the 
continuity between this plexus the plain muscle and the parent plexus, part which 
seen the bottom the picture. 

7.—Bielschowsky method. (Human.) Sensory ending plain muscle layer. Note 
the disposition the plain muscle bands relative the ending. Only one the basket- 
work expansions the ending focus. 

Fic. 8.—Methylene blue. (Rabbit.) Pulmonary artery, fine varicose fibres the 
adventitia vessel. 


Fic. method. (Human.) Pulmonary vein. Parts sensory ending are 
seen the media the vessel. The section from paraffin block and therefore great 


extent the ending seen. 
Fic. 10.—Gross method. (Human.) Fine non-medullated nerve capillary wall. 


PLATE VII. 


Fic. 


illustrate paper John Gaylor. 


PLATE 
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illustrate paper John Gaylor. 
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SUBACUTE SPINO-CEREBELLAR DEGENERATION 
OCCURRING ELDERLY PATIENTS. 
GREENFIELD. 


(From the National Hospital, Queen Square, London.) 


WHILE type nervous disease presents itself constantly 
stereotyped form, some have special tendency vary from their 
main type. Among the latter the spino-cerebellar ataxias are con- 
spicuous. Even Friedreich’s ataxia, which might considered 
the prototype this class, varies greatly both its clinical course 
and its incidence the spinal tracts and the cerebellar connections. 
fact, each affected family seems present its own variant the 
disease. This tendency even more marked the rarer cases 
cerebellar ataxia which come the middle later years life. 
these the best-established forms are olivo-ponto-cerebellar atrophy 
and parenchymatous cortical cerebellar atrophy. ecasional variants 
these have been described. For example, the red nuclei with 
without the dentate nuclei may affected and the pontine nuclei 
spared, and minor degrees degeneration may found the spinal 
cord. Further, the cerebral cortex may involved the degeneration. 

The reason for describing the following cases indicate further 
variant, which differs many respects from the types that have pre- 
viously been recorded, but closely allied them others. The 
cases are interest also their close resemblance one another both 
their clinical and their histological features. While seems unlikely 
that unusual pathological picture could have been missed the 
past, the occurrence these two cases one hospital within two years 
one another makes likely that this variant spino-cerebellar 
degeneration not mere sport, and that other cases this type will 
crop from time time. 

owe the pathological material the first case Dr. Symonds’ 
interest and should like take this opportunity 
thanking him and Dr. Adie for their permission use the clinical 
records. 


Case 1.—E. H., aged 66, unmarried woman, was admitted the 
National Hospital under Dr. Symonds, June 1931. Apart from 
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small tumour the left breast which had been removed July, 1930, she 
had always been good health. Towards the end April, 1931, she noticed 
occasional numbness the left thumb and few days after this she felt weak 
and had difficulty walking. May she went bed, and after staying 
there for week she had difficulty getting out bed. During this time 
numbness the thumb still bothered her. About May she felt very weak 
both legs, especially the left, and her left arm was also weak. the end 
May her speech became affected that words were uttered one time. 
About the same time she experienced sensations dizziness and swimminess. 
Since then she had become weaker and drowsy and had occasional difficulty 
breathing. When seen hospital she was thin emaciated woman with 
rhythmical tremor the head. She spoke sing-song scanning manner 
her voice soon tired and fell whisper. There was some drooping the 
eyelids. full lateral deviation the eyes either side few nystagmoid 
jerks were seen and attempt were made hold the eyes this position 
for few seconds, they moved slowly upwards and the left, returning 
their previous position with quick jerk. These oblique upward movements 
were more pronounced looking the extreme left. The tongue was pro- 
truded slightly the right and was coarsely tremulous. The left arm was 
weaker and clumsier its movements than the right; was and 
very ataxic. less degree ataxia was found the right arm. The left leg 
also was relatively weak and was slightly ataxic heel-to-knee tests. There 
was remarkable asymmetry the deep reflexes. The triceps jerk was 
faintly present the right and absent the left; the biceps jerk present 
both sides and the supinator jerk absent the right and present the left 
side; the knee-jerk was present the right and exaggerated the left and 
the ankle-jerk present the right and absent the left. The upper 
abdominal reflexes were present, but the lower absent; extensor responses 
were obtained from the soles both feet. Superficial sensation was normal. 
There was some loss sense position the legs movement the larger 
joints, although movements the fingers and toes were normally appreciated. 

Dr. Symonds has kindly sent the following note her mental state 

note this patient when first saw her includes the observation 
that she was emotional. was scanning and slow but there 
was After she was admitted hospital she became drowsy, but 
could roused answer questions. She proved then disoriented and 
confused. times she was relatively lucid but always showed gross defect 
memory and imperfect attention together with somewhat childish 

lumbar puncture was performed June The cerebrospinal fluid was 
clear and colourless. contained lymphocytes per and per 
cent. protein and gave positive Nonne-Apelt and Pandy reactions. The 
was confirmed Thurzo’s bicoloured guaiac test which gave result 
0343442100, unusually strong reaction for non-syphilitic fluid. The 
Wassermann reactions blood and cerebrospinal fluid were negative. This 
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result appeared make the diagnosis disseminated sclerosis the most 
probable, although the patient’s age was against this diagnosis. 

While hospital she became steadily worse. The tremor the head and 
the ataxia the arms became more severe, and the speech more affected, the 
nystagmus remaining before. She left hospital July for her home, 
where she died August having been ill altogether for just over three 
months. 

The brain and spinal cord were removed for examination about twenty-four 
hours after death. They presented abnormality the naked eye. Pieces 
from each spinal segment, from various levels the brain-stem, and from the 
basal ganglia and various parts the cortex were examined variety 
histological methods. The Busch modification Marchi’s method was 
successfully applied the cord and brain-stem, and revealed widespread 
tract degeneration the spinal cord, affecting all the long tracts varying 
degree. the brain-stem the only degeneration found was Gower’s tract, 
which all the systems, spino-cerebellar, spino-tectal and spino-thalamic, 
presented some degree degeneration. the uppermost segments the 
midbrain the strio-Luysial fibres they crossed the outer third the crus 
were degenerated, but neither here nor the pons was there any sign 
degeneration the pyramidal fibres. The highest level which found 
definite evidence degeneration this system was its decussation the 
lower end the medulla oblongata. Where posterior roots were included 
the sections the cord, evidence myelin degeneration was found them. 
This was greatest the level the cervical enlargement, and was least the 
thoracic segments the cord. Similarly, the degeneration the columns 
Burdach was more severe than the columns Goll. The degeneration 
the posterior columns was more extensive the lumbar segments than the 
level and was most advanced the middle root zone. The 
ventral pyramidal tract was also degenerated sections the cervical and 
mid-thoracic levels. 

sections stained Herxheimer’s scharlach and hematoxylin was 
possible form estimate the relative duration the degeneration the 
various tracts the cord. the anterolateral columns all levels the 
degeneration was recent, appearing only patchy swelling some 
the myelin sheaths, without any fat granule cells droplets brightly 
staining fat. Inthe posterior columns the columns Burdach the cervical 
region contained many fully developed fat granule cells filled with red staining 
lipoid, but very few these had reached the perivascular spaces. smaller 
number such cells was seen the dorsal columns the lumbar enlarge- 
ment. Elsewhere the dorsal columns the degeneration was rather slighter 
and earlier than the pyramidal and cerebellar tracts. 

When the cerebellum was examined this method, numerous fine fatty 
droplets were seen the innermost zone the molecular layer and scattered 
among the granule cells. Similar lipoid granules were seen round many the 
vessels the white matter, and few also lay among the myelinated fibres 
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this situation, increasing number one approached the dentate nucleus. 
The most striking alterations the cerebellum were, however, demonstrated 
hematoxylin and Nissl’s method. these was seen that the 
Purkinje cells had completely disappeared from most the cerebellar foliz, 
that only here and there could isolated and severely degenerated cell 
found. 

There was probably also some loss granule cells, they were less 
compactly arranged than normally. There was shrinkage the molecular 
layer and loss basket fibres could made out sections stained 
Bielschowsky’s method. The dentate nuclei were normal, were all the 
nuclear centres the brain-stem, with the exception the nucleus Luys, 
which there was considerable loss cells (fig. the dorsolateral half. 
Many the remaining cells, especially this part the nucleus, were 
degenerated, their nucleus being subcapsular and their cell body shrunken 
away from its bed and devoid Nissl granules. 

Throughout the cerebellum there was considerable, diffuse lymphocytic 
infiltration the meninges and infiltration with similar cells was seen 
round many the vessels the white matter both near the cortex and more 
deeply. Among these lymphocytes were few cells which contained fatty 
granules, but the great majority were free from such inclusions. few plasma 
cells could identified among the lymphocytes. 

similar infiltration was seen round few vessels the brain-stem 
certain situations. Thus several vessels the outer third the pes the 
uppermost levels the mid-brain were infiltrated, but infiltration the 
more dorsally placed vessels was found. the pons there was slight cuffing 
some small vessels lying among the pyramidal fibres and among the fibres 
the fillet. the medulla cuffing the vessels the pyramids increased 
passing downwards. There was also slight infiltration the neighbourhood 
Gower’s tract and the nuclei the dorsal columns. None was found 
this level the fillet the nuclei. 

the spinal cord the infiltrations were both more intense and more 
extensive. Many vessels all levels were surrounded several layers 
cells, most which were lymphocytes with occasional plasma cell and 
few small cells containing fatty granules. addition, there were numerous 
both the white and grey matter, most which 
seemed bear relation any vessel, although some lay near peri- 
vascular infiltration. These were composed chiefly microglial cells, many 
which were undergoing karyorrhexis with, addition, some larger reniform 
nuclei resembling those endothelial cells. occasional plasma cell could 
also identified relation these nodules. 

The meninges were diffusely infiltrated all levels, but most severely 
around the cervical enlargement. This meningeal exudate was, however, slight 
comparison with the degree perivascular cuffing, and many the 
thoracic segments was hardly noticable. Infiltration the dorsal roots was 
rather more severe, and took the form both diffuse cellular increase along 
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the line the fibres and focal collections cells the neighbourhood 
the vessels. This also was greatest the cervical segments and least the 


thoracic level. 
Neuroglial overgrowth was nowhere severe. There was some thickening 


the neuroglial network the lateral surface the cord the region the 
spino-cerebellar tracts and the dorsal columns the areas greatest 
degeneration. The radially disposed fibres the molecular layer the 
cerebellar cortex were also thicker and more apparent than normal, but there 
was increase their number, and definite neuroglial overgrowth could 
made out other parts the cerebellum. 


SUMMARY CASE 


woman, aged 66, began suffer, three months before death, from 
numbness the left thumb and weakness the legs. The legs and 
the left arm became rapidly weaker and the speech became scanning 
type. the same time she had sensations dizziness and became 
mentally somewhat childish. When examined month before her 
death there was rhythmical tremor the head, sing-song, scanning 
speech which tired quickly, coarse tremor the tongue and slight 
indefinite nystagmus lateral deviation the eyes. The arms and 
legs were hypotonic and ataxic with asymmetry the deep reflexes, 
and plantar responses extensor type. Apart from some loss the 
sense position her sensory system was intact. The cerebrospinal 
fluid contained considerable excess cells and protein and gave 
type colloidal gold curve. Post-mortem examination 
revealed early degeneration the dorsal roots, the dorsal columns the 
cord, especially the middle root zone, the spino-cerebellar tracts, and 
the pyramidal tracts from the medulla downwards. the cerebellum 
there was almost complete loss Purkinje cells with loss granule 
cells cortical nerve-fibres. There was also degeneration the 
nucleus Luys and strio-Luysial fibres passing across the outer third 
the crus. Intense perivascular infiltration was found all areas 


where tract degeneration was progress. 


Case 2.—F. L., aged 57, was admitted the National Hospital, Queen 
Square, December 14, 1932, under Dr. Adie. 

Except for attack gout the age 50, had enjoyed good health 
until two months before admission when began have shooting pains 
his right calf. These were severe and were associated with much sweating. 
Two three days later similar pain began felt the left leg. 
month later the right leg, which the pains had all along been worse, began 
feel weak and this was followed few days similar weakness the 
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left leg, that November had take bed where had since re- 
mained. The pains had become progressively worse, and his legs were 
weak that could only walk few steps. the day before admission the 
soles his feet tingled when stood them. had been losing weight 
and was rather short breath exertion for the last few months before 
admission hospital. 

examination was found alert, attentive and co-operative and 
his memory was unimpaired. Apart from some myopia his special senses 
were intact and the functions the cranial nerves were unimpaired. His 
arms were thin, the small muscles the hands appearing specially wasted 
and weak. There was alteration tone motor power them and 
the finger-to-nose tests were well carried out. The muscles the legs 
appeared very flabby and somewhat wasted, especially the quadriceps group 
the right thigh which some coarse fascicular tremor was noticed. The 
deep reflexes the upper limbs were very brisk; the right knee-jerk was 
absent and the left very feeble, and both ankle-jerks were absent. The 
abdominal retlexes were somewhat reduced the right side and both plantar 
reflexes were flexor type. His gait was very ataxic. The feet were some- 
times lifted high and sometimes dragged along the floor, and swayed grossly 
unless supported even with his feet well apart. Closure the eyes greatly 
increased his unsteadiness. There appeared some analgesia and loss 
thermal sensibility over the outer side the lower half the right leg. His 
chest was rather dull percussion all over and the breath sounds were 
bronchial type the apices, but without adventitial sounds. 

lumbar puncture performed December gave yellowish 
initial 120 mm. standing formed cobweb coagulum. 
contained 120 cells per which per cent. were large mononuclears 
and the rest lymphocytes, and 0°45 per cent. protein with strongly positive 
globulin reactions. Lange’s gold sol test gave reaction the higher dilu- 
tions only, 0000112122. The Wassermann reaction was negative both 
cerebrospinal fluid and blood. 

Examination February 13, 1933, showed considerable increase his 
symptoms. had energy and seemed unable help himself any way. 
His arms were thinner and much weaker, but fibrillation could seen 
them. could not assume retain sitting posture. The legs were more 
wasted and there was bilateral drop-foot, and great general weakness all the 
leg muscles. Fibrillation was present all the leg muscles. The deep reflexes 
were brisker the left arm than the right; the left knee-jerk was present 
but the right knee-jerk and both ankle-jerks absent. The abdominal reflexes 
were now absent the left side and the left plantar was Babinski type. 
definite defect sensibility could made out. 

Examination the cerebrospinal fluid this date showed colourless, 
but forming heavy flocculent coagulum standing. contained 
lymphocytes per c.mm. and per cent. protein with positive globulin 
reaction. The Lange and Wassermann reactions were similar those found 
previously. 
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month later, March 16, was noted generally worse, unable 
anything for himself and incontinent urine and feces; but this appeared 
due rather mental than physical deterioration. His voice was soft, 
slurred, mumbled and almost inaudible, and was impossible get him 
make any definite statement how felt. Examination this date 
showed the cranial nerves normal before. nystagmus was present. 
There was some fibrillation and increase tone the arms, with great 
weakness. The muscles his flanks bulged when coughed. The legs were 
rather more wasted and weaker, and some fibrillation was noted the quadriceps 
and calf muscles. The plantar reflexes were now both extensor. 

From this time until his death went rapidly downhill. made 
attempt speak, but merely grunted and groaned. had fed and was 
incontinent urine and feces. That there was some power movement 
all the limbs was evident when was disturbed, but made spontaneous 
attempts use them. His face was quite expressionless, with the mouth wide 
open, but grimaced when subjected any unpleasant disturbance. The 
legs were kept flexed the knees and rotated outwards the hips, and any 
attempt straighten them met with opposition. May the deep reflexes 
were active the arms, especially the left side, but absent the legs. 
reacted pinprick all skin areas. The note over the right base 
was now dull with diminution breath sounds and few scattered rhonchi. 
died May 1933, having been ill for about seven months. 

post-mortem examination was performed within twenty-four hours 
death. small gland could felt the left axilla and mass glands low 
the neck the right the trachea. Examination the chest showed 
large mass glands lying front and behind the trachea its 
and extending upwards the root the neck. small flat nodule cancer 
about em. diameter lay the front the thymus where covered the 
pericardium. The root the left lung was extensively invaded white 
cancerous growth, small nodule which projected through the mucosa the 
main bronchus. Retention purulent fluid the bronchi beyond this had 
led early bronchopneumonic changes. The right lung was unaffected. Apart 
from some calcified mesenteric glands and degree perisplenitis, 
the other organs were healthy. 

The tumour the base the left lung proved histologically 
bronchial carcinoma composed masses elongated darkly staining cells. 
Although most parts the growth these cells had definite arrangement, 
they had tendency, where they lay near the bronchial wall, disposed 
radially the surrounding connective tissue. Numerous mitoses gave evidence 
rapid growth. 

Examination the nervous system the same methods those used 
Case showed lesions which, although differing certain particulars, had 
remarkable similarity those already described. Busch’s method showed 
degeneration all the long tracts the cord, most intense the direct spino- 
cerebellar tracts and also affecting the ventral spino-cerebellar tracts, the 
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pyramidal tracts and the middle root zone the dorsal columns fairly severely- 
Elsewhere was slight and early. the medulla, addition these tracts, 
the internal arcuate fibres with the fillet, and the fibres passing inwards from 
the vestibular nuclei form the posterior longitudinal bundle, were the seat 
early degeneration. The pyramidal fibres became more affected one 
passed down the length the medulla, but were less intensely degenerated 
than the cord. isolated degenerated fibre passed into the hilum the 
olive, but this system was remarkably free from degeneration. 

the pons, early degeneration was found the fillet, the posterior 
longitudinal bundles and the pyramidal bundles. the latter was quite 
slight, affecting only small proportion the fibres. The transverse 
the pons were quite free from degeneration, but there was some rather diffuse 
early degeneration individual fine fibres the tegmental area. Both 
superior cerebellar peduncles were here degenerated. the left side the 
degeneration was very severe and evidently some standing, whereas the 
right was only degree more intense than the fillet and posterior longi- 
tudinal bundles. These degenerations could traced into the mid-brain where 
the stratum profundum outlining the grey matter round the iter showed definite 
degeneration. There was also this level collection degenerated fibres 
the outer part the stratum intermedium probably representing efferent 
fibres from this part the corpus Luysii. The latter nucleus stained intensely 
black its outer two-thirds and dense bands fibres could seen passing 
into it, most them crossing the internal capsule the junction its middle 
and outer thirds. smaller number were seen curving round the outer border 
the crus join the capsule the corpus Luysii. degeneration was 
also seen this level the fasciculus thalamicus (fig. few darkly 
staining fibres could seen the substantia nigra. The pyramidal fibres 
this level were even less affected than the pons. 

the basal ganglia the only evident degeneration was area the 
middle the outer zone the globus pallidus. Isolated black fibres were 
also seen the white matter underlying the precentral gyrus. 

With Scharlach and was very difficult see any evidence 
degeneration the majority the less affected tracts, although examination 
with crossed Nicol prisms showed bright and granules all the areas 
where Marchi degeneration was seen. The outer part the nucleus Luys 
however contained, addition, definite fat-granule cells, and isolated fatty 
cells could seen the strio-Luysial fibres passing across the crus. the 
mid-brain the superior peduncle the left side was mass tightly packed 
fat-granule cells, and these could traced into the hilum the left dentate 
nucleus. The pyramidal fibres began show definite alterations Scharlach 
staining the lower half the medulla where some the fibres were swollen 
and stained rather more brightly than normal. the cord they became 
progressively more degenerated, but definite fat-granule cells could found 
them any level. 

The dorsal spino-cerebellar tracts, contrast, were almost completely 
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degenerated, the myelin from their fibres having been absorbed fat-granule 
cells which were already being collected perivascular spaces. the dorsal 
columns there was general sparsity fibres, especially the columns 
Goll, and fairly numerous fat-granule cells were found the middle root zone 
throughout the cervical and upper thoracic segments. the lower thoracic 
and lumbar cord, although early degeneration was evident and was greatest 
the middle root zone, fat-granule cells were seen. 

the cerebellum fatty granules could seen the junction 
the molecular and granular layers. These were rather more definite the 
vermis than the lateral lobes, but were nowhere abundant Case 

The changes the nerve-cells were studied sections stained with 
toluidin blue and Bielschowsky’s silver method. the cerebellar cortex 
the loss Purkinje cells was considerable, but was not nearly complete 
Case While many devoid cells were seen every 
section examined, there were also areas which the number these cells 
approximated the normal. far could made out there was special 
incidence this degeneration any portion the cerebellar cortex; the 
vermis was possibly rather more affected than the lateral lobes, numerous 
Purkinje cells were seen also. Many degenerated Purkinje cells were 
also seen, but the majority those which remained appeared fairly healthy. 
lipoid was present any these cells. There was relative preservation 
basket fibres, empty baskets could seen many places, but the poverty 
these structures the most affected suggested that they had eventually 
degenerated. The tangential fibres the molecular layer were well preserved, 
and there was apparent loss granule cells mossy climbing fibres 
nor were any axonal swellings found the layer granules. The dentate 
nuclei were degenerated, especially the left side where the majority the 
cells had disappeared. There was here great excess microglial nuclei, 
which appeared due degeneration the fibres the superior peduncle. 
Neuroglial overgrowth the cerebellum was limited thickening the 
radial fibres the molecular layer and slight excess fibres the white 
matter, especially round the vessels. denser gliosis was seen round the 
left dentate nucleus. The nerve-cells the nuclei pontis, the red nucleus and 
the substantia nigra appeared unaffected, although they contained slight 
excess lipoid. The nucleus Luys, the other hand, contained nerve 
cells its dorsolateral part, and considerably less than normal its ventro- 
internal part, many the remaining nerve cells being degenerated. 
stained Bielschowsky’s technique the outlines the nucleus could easily 
made out from its rich network capillaries, and the loss nerve cells was 
very evident (fig. sections stained Nissl’s method great excess 
small nuclei was seen this part the nucleus. These were chiefly 
microglial origin and represented the early stages the formation fat- 
granule cells. overgrowth neuroglial fibres was also found this area. 

definite abnormality could made out the cells the basal ganglia, 
although here also some excess lipoid was present. The frontal, Rolandic, 
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parietal and hippocampal regions the cerebral cortex were examined, but 
abnormality the appearance the arrangement nerve-cells could seen. 

the medulla, loss nerve-cells could made out. Both the olives 
and the arcuate nuclei appeared healthy. 

the spinal cord very definite loss cells was seen Clarke’s column. 
each the thoracic segments was reduced one, most two, cells 
either side, and many sections these were shrunken and full lipoid. 

3ut section examined was there complete absence these cells both 

sides. The anterior horn cells were normal number and size, but many 
them also contained excess lipoid. definite abnormality was found 
the cells the dorsal root ganglia. 

Perivascular infiltration was intense this case Case and was 
rather more extensive. was found all levels the spinal cord, especially 
the grey commissure and the dorsolateral tract the cord. was 
perhaps most evident the region the dorsal spino-cerebellar tracts, but 
was means confined this area. Meningeal infiltration was much 
slighter, and appeared secondary the affection the intramedullary 
vessels. Infiltration the dorsal roots was not conspicuous. the medulla 
some vessels near the floor the fourth ventricle were affected. the pons 
the most evident infiltration was the tegmentum, especially relation 
the left cerebellar peduncle. But both here and the midbrain many vessels 
all areas were surrounded cuff Very little infiltration was 
found the white matter the cerebellum, but several vessels the neigh- 
bourhood the dentate nuclei were affected. There was fairly heavy infiltration 
several vessels the globus pallidus, and the putamen and the lateral 
nucleus the thalamus were surrounded single ring cells. infiltra- 
tion was found most regions the cortex, but one vessel the cornu 
ammonis and one under the cortex were affected. Case the 
infiltration consisted chiefly lymphocytes. Plasma cells were scanty, and 
very few fat-containing cells were seen. 


SUMMARY CASE 

man, aged 57, who suffered from bronchial carcinoma, began 
seven months before death complain severe shooting pains his 
legs. month later his legs became weak and ataxic. Examination 
five months before death showed affection the cranial nerves nor 
intelligence. His arms were weak and could only walk with 
assistance owing extreme ataxia the legs. His right knee-jerk 
and both ankle-jerks were absent. Sensation was practically intact. 
The cerebrospinal fluid contained great excess lymphocytes and 
protein with negative Wassermann reaction. went rapidly down- 
hill, becoming helpless and demented. The plantar reflexes became 
extensor type, but there was loss sensibility and 


nystagmus. 
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Post-mortem showed well-established degeneration 
the dorsal spino-cerebellar tracts with earlier degeneration the ventral 
spino-cerebellar and pyramidal tracts and the dorsal columns. There 
was great loss Purkinje cells the cerebellum with preservation 
granule cells and cortical nerve-fibres. The left dentate nucleus and 
superior cerebellar peduncle were the seat well-established degenera- 
tion. Both nuclei the strio-Luysial fibres were degenerated, 
and there was also slighter degeneration the right superior cerebellar 
peduncle, both fillets and the lower half the posterior longitudinal 
bundle. This degeneration was everywhere associated with intense 
perivascular infiltration. 

(a) Relationship other Forms Cerebellar Degeneration. 

These two cases subacute spino-cerebellar degeneration differ 
several ways from the cases cerebellar degeneration which have 
previously been described. those with onset middle 
advanced life there are two main groups: (1) Parenchymatous cortical 
cerebellar atrophy; and (2) olivo-ponto-cerebellar atrophy. Subacute 
spino-cerebellar degeneration differs from parenchymatous cortical 
atrophy the clinical side its onset with pain and paresthesia 
the limbs (paralleled only Rossi’s Case 3), its rapid course and its 
association with mental deterioration. the anatomical side the 
cerebellar lesion similar. both types there loss Purkinje cells 
with relative preservation the granules, basket cells and white matter 
the and little shrinkage the cerebellum The chief 
distinction lies the degeneration the spinal kinetic system, that 
those tracts which convey impressions, well the 
pyramidal tracts. addition there was both our cases degeneration 
the nucleus Luys and the strio-Luysial fibres. 

The distinction degeneration more 
fundamental, although here, also, there are many common features. 
doubtful whether any clinical distinction possible. The course 
the illness Case is, perhaps, more rapid than has been described 
olivo-ponto-cerebellar atrophy, but Schroeder and 
described cases somewhat similar nature which ran their course 
six and ten months respectively. Mathieu and Bertrand point out that 
mental symptoms are not uncommon the more acute cases this 
type cerebellar degeneration. The distinction therefore mainly 
the incidence the disease the cerebellar connections. olivo- 
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inferior olive and the nuclei pontis. Van Bogaert and Bertrand have 
indeed described case which these nuclei were atrophied without 
any evident degeneration the cerebellum. There are, however, 
exceptions this rule. the case published and 
Lhermitte under the name olivo-rubro-cerebellar atrophy the superior 
peduncles and red nuclei were affected, the pontine nuclei and middle 
peduncle being intact. Schroeder and Kirschbaum’s second and 
third cases the olives were severely degenerated with little 
degeneration the pontine nuclei middle peduncles, and the dentate 
nuclei were involved both cases. seem, therefore, have group 
conditions which while approximating the type described 
Dejerine and Thomas may differ from several particulars. is, 
however, impossible include our cases this group degeneration 
either the inferior olives the pontine nuclei could made out 
them even Marchi staining. 

Degeneration the long tracts the spinal cord has been described 
several cases olivo-ponto-cerebellar atrophy. The dorsal columns 
and spino-cerebellar tracts and the pyramidal tracts the lumbar region 
were affected one Thomas’s cases, and the dorsal spino-cerebellar 
tracts Schroeder and Kirschbaum’s. Less systematized spinal 
degeneration has been described other authors. Our cases differ from 
these chiefly the severity and extent the degeneration the spinal 
tracts, the onset which appeared contemporary with the earliest 
clinical symptoms. The difference here therefore one degree rather 
than type. But our cases the spinal degeneration was well 
established that seemed justify the term which 
have used describe them. 

The most striking new feature our cases the degeneration the 
nucleus Luys and the strio-Luysial fibres. Degeneration this 
nucleus rare phenomenon. vascular disease more often the 
site than ischemic lesions, richly supplied both 
the anterior choroidal and the posterior cerebral arteries. 
degeneration icterus gravis neonatorum (Kernicterus) has been de- 
scribed (Hawksley and Lightwood), and may involved system 
diseases the basal ganglia. But that should selectively 
implicated spino-cerebellar degeneration was unexpected. Seeing, 
however, that olivo-cerebellar degenerations may involve the nucleus 
ruber (Lejonne and Lhermitte) and the substantia nigra (Ley) the 
degeneration the subthalamic nucleus our cases not very 
surprising. was, however, surprising find both cases that the 
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degeneration was most severe the outer part the nucleus and that 
the fibres passing across the crus were more affected 
than the bundles fibres which reach the nucleus its inner and outer 
poles. Our knowledge the anatomical connections this nucleus 
far from being complete, but appears that the fibres come 
more from the inner part the nucleus and the fibres which descend 
the stratum intermedium from the outer part. 


(b) Perivascular Infiltration and Inflammatory Nodules. 


clinical feature these cases which gave rise some confusion 
was the excess cells and inflammatory changes the cerebrospinal 
fluid. Case the association such changes with paretic type 
colloidal gold curve made the diagnosis disseminated sclerosis the 
most probable one. fact was the interest aroused the apparent 
onset disseminated sclerosis the age 66, which led the post- 
mortem examination being made. Case also this diagnosis was 
one time considered possible, but was negatived the high protein 
found the cerebrospinal fluid the first examination. Thereafter 
diagnosis could arrived which appeared fit with the facts 
the case. These abnormalities the cerebrospinal fluid were certainly 
reflection the intense perivascular infiltration which was found 
histological examination. The fact that these infiltrations occurred 
areas where degeneration was proceeding and not elsewhere made 
consider them Spielmeyer’s sense. That say 
they were thought caused the degeneration cells and tracts 
and not evidence infection microbe virus. Ley accepts 
this explanation for similar infiltration which found the pons 
his case olivo-ponto-cerebellar atrophy. 

There to-day little doubt that such inflammatory reactions may 
follow non-microbic degenerations. Many well-established observations 
general pathology prove this. particular the zone polymorpho- 
nuclear leucocytes which seen round infarctions the kidney and 
the brain shows that the presence necrotic tissue may stimulate 
the migration inflammatory cells. has been suggested that this 
reaction greatest organs containing large percentage lipoid, 
such the liver, the kidney and the brain. Winkleman and Davison 
have stated that the cells collecting the perivascular sheaths tract 
degenerations always contain lipoid, but there seems little justifica- 
tion for this assumption. Plasma cells well polymorphonuclear 
cells may found near cerebral hemorrhage degenerating 
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cerebral tumour and the dense cuffs lymphocytes which are found 
round the neighbouring vessels include very few fat-containing cells. 

several the recorded cases olivo-ponto-cerebellar atrophy 
the patients were syphilitic, and was considered likely that this 
infection bore some relationship the disease. The case 
published Bielschowsky and Hirschfeld remarkable this 
connection. Here the changes the cerebellum and brain-stem were 
those olivo-ponto-cerebellar degeneration with severe degeneration 
also the red nucleus, while those the cerebral cortex and basal 
ganglia were considered typical general paralysis. this case the 
pupils reacted light, and the cerebrospinal fluid, examined few 
days before death, gave negative Wassermann reaction. The diagnosis, 
therefore, rested altogether the histological examination and especially 
the presence iron-containing microglial cells the cerebral and 
cerebellar cortex. The case has otherwise many points similarity 
those which have already been discussed. The early degeneration 
the pyramidal tracts and dorsal columns, and the widespread peri- 
vascular and meningeal infiltrations and glia rosettes ally those 
have described, while the degeneration nerve cells the cerebral 
cortex resembles that found Schroeder and Kirschbaum. This case 
reopens the question possible syphilitic for progressive 
especially for those the olivo-ponto- 
cerebellar type, which has been discounted the more 
recent literature. the same time found reason suspect 
syphilitic infection our cases and the serological reactions both 
were against this possibility. 

Nor does seem that these cases support the theory suggested 
recently Parker and Kernohan that the more rapid cerebellar 
degenerations may due infection virus such that 
The vulnerability the Purkinje cells the monkey’s 
cerebellum the virus does not prove that the human 
cerebellum equally susceptible this virus. Indeed, the clinical 
course the disease, has occurred laboratory workers, has given 
evidence this. While possible that subacute nervous diseases 
may due acting virus, there positive evidence 
present that any virus can act this manner. The theory that the 
later manifestations encephalitis lethargica are due the continued 
action the virus which caused the initial attack, although widely 
held, has scientific proof. is, however, evidence that the 
virus poliomyelitis may recovered from the nervous tissues some 
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weeks after has produced its maximal effects and possible that 
may continue there for longer periods and the cause the pro- 
gressive muscular atrophy which sometimes comes later life 
the subjects poliomyelitis. 

general the cerebellar degenerations appear too well 
systematized the result virus infection, and the present state 
our knowledge can more than place them among the system 
unknown etiology. Their relationship Friedreich’s ataxia 
shown, not only the anatomical distribution the lesions and 
the occasional familial incidence all forms, but also the tendency 
for the tracts degenerate from the distal end towards the cell 
origin, that the latter often the last part the neuron disappear. 
our cases this was observed the pyramidal tracts and the spino- 
cerebellar tracts. This tendency has been equally evident some cases 
olivo-ponto-cerebellar atrophy, and such lesions degeneration 
the fronto-pontine fibres limited their termination the pons and 
the pyramidal tracts limited the lower thoracic and lumbar segments 
the cord have been described. 


SUMMARY. 


Two cases spino-cerebellar degeneration are described. The 
disease came patients aged and years and ran rapid 
course, with fatal termination three and seven months respectively 
from the onset the first symptoms. both patients pains the 
limbs were prominent early symptom this was succeeded weakness 
and ataxia the legs and arms, dysarthria and mental enfeeblement. 
Nystagmus was indefinite quite absent and loss skin sensibility 
was found. There was considerable pleocytosis and excess protein 
the cerebrospinal fluid both cases. 

Pathologically the condition was characterized degeneration 
the long tracts the cord, especially the dorsal columns and cerebellar 
tracts, with earlier degeneration the pyramidal tracts. There was 
gross loss Purkinje cells the cerebellar cortex, the granule cells 
being relatively spared. The superior cerebellar peduncles and the 
longer tracts the tegmentum the brain-stem were involved the 
second case. The nucleus Luys and the strio-Luysial fibres were 
degenerated both cases. The substantia nigra, nucleus ruber, nuclei 
pontis and olivary nuclei were unaffected and the cerebral cortex was 
intact. both cases there was fairly intense perivascular infiltration 
the neighbourhood degenerated tracts. 
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The relationship these cases other forms cerebellar 
degeneration discussed. 
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LEGENDS FOR ILLUSTRATIONS. 
PLATE 
Figs. and from Case should compared with and from Case 

1st lumbar segment cord. Marchi-Busch method. Degeneration 
most evident this level the pyramidal tracts and the middle root zone the dorsal 
columns. 

Fic. 2.—Case cervical cord. Weigert-Pal method. Degeneration seen 


the pyramidal and spino-cerebellar tracts and the middle root zone the dorsal columns. 

Fig. 3.—Case Thoracic segment cord. van Gieson. show 
and perivascular infiltration. 

Fic. 4.—Case Corpus Luysii. Bielschowsky method. There complete destruction 
nerve-cells and overgrowth neuroglia this 

5.—Case Corpus Luysii. Toluidin Blue. Two fairly healthy and two degener- 
ated nerve-cells are seen one the field. cell filled with lipoid present the 
opposite corner. Numerous elongated microglial nuclei are present. 

Fic. 6.—Case view ventral part cerebral peduncle. Marchi-Busch 
method. The Corpus Luysii and the strio-Luysial fibres passing across the internal capsule 
stain deeply. The fasciculus thalamicus less intensely stained. 


PLATE 


7.—Cerebellar cortex Case method. Two baskets are seen 
the field. One contains shrunken and degenerated Purkinje cell. The other empty. 
The granules are spaced out little but there loss tangential radial nerve-fibres 


the molecular layer. 

8.—Cerebellar cortex Case Anderson’s Victoria Blue method. show 
thickening the fibres the molecular layer. 

cortex Case Toluidin Blue. illustrate the complete loss 
Purkinje cells and the meningeal infiltration. 

dendrites can seen this field. 
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CHOLESTEATOMA THE MIDDLE AND POSTERIOR 
CRANIAL 


(From the Pathology Departments the University St. Andrews and the Royal 
Infirmary.) 


CONTEMPORARILY with recent advances neurosurgery, interest 
has been reawakened the intracranial cholesteatomata, the 
perlées originally described Cruveilhier many admirable 
accounts individual and collected cases have been published, the 
example here described presents certain unusual features which seem 
warrant record. 


Clinical history.—C. D., female, aged 19. 

The patient was admitted the Dundee Royal Infirmary January, 1932, 
under the care Professor Adam Patrick, having attended for three months 
previously out-patient. She gave history diplopia looking the 
right twelve months’ duration, weakness the legs exertion and 
unsteadiness walking four months’ morning 
headache occurred four weeks after admission; this was present when the 
patient awakened the morning and disappeared the course few hours. 
There had been vomiting. 

examination October, 1931, the patient was healthy looking girl, 
clinical signs disease being confined the nervous system. There was 
exaggeration the tendon reflexes both arms and legs; the abdominal and 
plantar reflexes could not elicited. 

There was muscular weakness and tremor. The gait was little 
unsteady, but there was there was some ataxia both arms 
the finger-nose test. The were dilated, equal and regular: they 
reacted normally light and less briskly convergence slight ptosis the 
right eyelid and weakness the right external rectus were present, and diplopia 
was experienced looking the right. There was coarse nystagmus 
looking the right and lookiag upwards. optic showed 
Vision: right eye left eye Lumbar puncture yielded 
clear fluid; cells per The Wassermann reaction the blood and 
cerebrospinal fluid was negative. 

admission hospital January, 1932, the patient was unable walk 
unassisted, and there was tendency fall the right. The patient was not 
able stand upright narrow base even with the eyes open, always falling 
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fields show general contracture almost tubular vision. 

The patient was examined March Mr. John Anderson, who made 
provisional diagnosis tumour the right side the cerebellum. 
March performed preliminary cerebellar decompression; increased 
tension the cerebellar tissue was noted, especially the right side. 
second-stage operation was performed March 19. The flattening the 
cerebellar convolutions had disappeared, but attempts locate the tumour 
were unsuccessful. The patient died six days later. 

Autopsy.—The thoracic and abdominal viscera showed important lesion. 
The bones the vault the skull were rather thick. removing the skull- 
cap some flattening the cerebral convolutions was evident, especially the 


Fic. 1.—A coronal section one inch front the auriculo-bregmatic plane show the 
relations the anterior portion the tumour the middle fossa. Viewed from behind. 
(Modified from Macewan’s Atlas Head Sections.’’) Pituitary Optic 
Trochlear nerve. Internal carotidartery. Oculo-motor nerve. Abducens 
Temporal lobe. Second division, trigeminal nerve 


right side, and the subarachnoid space was dry. elevating the right frontal 
lobe, the right middle fossa was seen occupied swelling about the 
size golf ball; this lay beneath the dura and proved the anterior 
portion tumour hour-glass shape, which occupied the right middle and 
posterior The soft consistency the growth, and its dural relationships, 
necessitated removal two portions. 

The smaller anterior fossa portion the tumour was pyriform and measured 
approximately cm. its longest—transverse—diameter: extended well 
forward under the lesser wing the sphenoid and occupied the medial and 
anterior part the fossa. dissection, this portion the tumour was found 
have complete sheath dura mater which separated easily from the true 
capsule the tumour, displaying between the dura mater and the tumour the 
structures normally occupying entering the cavernous sinus. The fourth 
nerve pierced the dura mater the level the posterior clinoid process and 
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ran flattened band across the supero-medial aspect the tumour. Medially 
lay the internal carotid artery with the sixth nerve apparently undamaged 
immediately below and lateral the artery. The third nerve lay medial 
the tumour and above the artery was compressed and flattened its entire 
course the middle fossa; the Gasserian ganglion was separated from the 
tumour reflection the dura mater; the second division the fifth 
nerve was lying below and lateral the sixth nerve between dura mater and 
tumour capsule. Fig. schematic diagram oblique coronal section 
the base the skull cutting the superior surface the tumour immediately 
posterior the anterior clinoid process. 

was clear that the middle fossa portion the tumour lay between 
the layers the dura mater and fact was occupying the right cavernous 


Fic, 2.—Portion the tumour the posterior fossa compressing 


sinus. The surface the right temporal lobe was indented and 
moulded over the portion the tumour this fossa, and beneath the tumour 
the bony floor the middle fossa was markedly thinned pressure. 

The tumour entered the posterior fossa narrow neck which overlay 
the apex the petrous temporal bone and became intradural passing 
through well-defined oval aperture the dura mater which measured mm. 
its longer (horizontal) axis, and covered the suture between the petrous 
temporal and basi-occipital bones. The fourth nerve passed over the neck 
the tumour, and the sixth nerve lay medial and inferior it. The aperture 
was situated the posterior wall the cavernous sinus slightly medial the 
exits the petrosal sinuses. was completely filled the neck the 
tumour, and this situation the dura was firmly adherent the capsule 
the tumour. 

The portion the tumour the posterior fossa (fig. was intradural and 
was partly ensheathed invagination pia arachnoid; the pearly lustre 
the tumour capsule was very evident this situation. The right cerebellar 
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hemisphere was much compressed anteroposteriorly. the incisura tentorii 


the mid-brain was slightly deviated the left. The fifth, seventh and eighth 
nerves crossed laterally beneath the neck the cyst, but were not any way 
damaged. The internal auditory meatus was normal size, and there was 
connection between the tumour and the interior the petrous temporal 
bone. 

The interior the growth was filled with semi-solid pultaceous material, 
consisting glistening flakes aggregated into small masses. 

layer supported thin fibrous layer, the appearance resembling inversion 
the dermis, i.e. the innermost layer consists flattened desquamated cells 
whose nuclei have disappeared, covered stratum corresponding the rete 
Malpighii. This latter layer has minimal thickness from four six cells 
which are connected intercellular bridges, and presents well-marked rete 
pegs. the inner cells the Malpighian layer granules keratohyaline 
are evident, but failed demonstrate eleidin The investing 
membrane consists outer more fibrous layer which lie sebaceous 
glands and inner portion looser texture, projecting between the rete pegs 
like dermal and carrying with infrequent, small, but well-formed 
blood-vessels. Fig. shows the very close apposition between the dura mater 
and the wall the cyst. 

the posterior fossa the cyst wall thinner (figs. and 5), the epithelial 
layer having maximum thickness only three four cells supported 
very thin fibrous cells and keratohyaline granules are again 
evident, but there suggestion rete pegs. There are sebaceous glands 
the parts examined. 

The cyst filled with cast-off squames. sections these not 
present the appearance vegetable cells, the so-called stratum cellulosum, 
though this appearance was well demonstrated preparations made immedi- 
ately after autopsy Terry’s method. the interior the squames are 
mingled with crystals and other fatty materials, some which are 
doubly refracting. Cholesterol was readily recovered from alcoholic extract 
the cyst contents. the anterior portion the tumour found traces 
what were certainly hair-follicles, though underdeveloped and abortive 
type. hair-follicles were found the posterior portion. 


ORIGIN. 


SITE 


Owing the peculiar dural relationships this tumour the problem 
the site origin was rather puzzling. portion the middle 
fossa lay between the layers the dura mater and thus occupied and 
distended the spongy tissue the cavernous sinus. The foramen 
surrounding the neck the tumour was clearly defined with well-formed 
thickened edges which the fibrous layer the neck was firmly 
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adherent did not appear recent accident, but rather defect 
congenital origin through which from which the tumour had grown. 
The following hypothesis, based the supposition that the foramen was 
‘the site origin, appears satisfy the clinical and pathological findings. 

The foramen situated just medial the apex the petrous 
temporal bone and this situation the ectoderm from which the inner ear 
develops comes early stage development mm. embryo) 
into close relationship with the hind-brain, just over the first post-oral 
visceral cleft. Thus, prior being enclosed 
mesenchyme the petrous temporal bone, surface ectoderm separated 
from neural tissue only the ganglionic rudiment the auditory 
nerve. Such anatomical arrangement provides favourable oppor- 
tunity for ectodermal rest included the mesoderm site 
approximately corresponding the posterior end the cavernous sinus. 
the misplaced surface ectodermal cells survive and continue grow 
normal rate, mass cells will form which the outer cells 
contact with the nourishing vessels will assume the character the 
Malpighian layer, while the inner cells, deprived nourishment, will 
undergo the normal transformation into flattened squames. Such 
process occurs frequently adult life the formation implantation 
cysts the skin. 

has been shown that the middle fossa there was only one layer 
dura mater above the tumour and one layer below; therefore clear 
that there was not invagination the dura mater into the cavernous 
sinus, but actual growth into the sinus, from through its wall. 
The cyst seems have grown two directions from its point origin, 
forwards between the two layers dura mater into the cavernous sinus 
and backwards (intradurally) into the posterior fossa, producing 
hour-glass dumb-bell-shaped tumour. The clinical history also 
suggests that the growth was bipolar from common point the 
region the dural aperture, and from the data appears legitimate 
conclude that such was the site the ectodermal inclusion. 


NATURE 


will appreciated from the account the histology and from 
the photomicrographs that the wall the tumour differed complexity 
the two fosse. the middle fossa portion the wall represented 
the structure dermis and sebaceous glands were readily found all 
sections. the posterior fossa portion sebaceous glands were found 
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and the wall was less complex and corresponded rather epidermis. 
would therefore appear that the anterior portion could justifiably 
called cyst, whereas the posterior portion, with its pial 
attachment, conforms the Bostroem [3]. 

This difference structure the two portions the wall 
interesting, not only with regard nomenclature, but also relation 
development. Clearly two portions the wall single tumour 
can differ structure this manner, there can sharp line 
demarcation between intracranial and 
point much discussed the older writers. This agreement with 
the view expressed Critchley and Ferguson anterior portion 
this tumour the more highly developed, the relatively unopposed 
and apparently more rapid growth the posterior portion being probably 
responsible for the simpler structure its wall. 

Although the cholesteatomata are the least frequent intracranial 
tumours, there record one case (Bailey, 1924) [5] where the 
growth involved two cranial fosse. This was example male, 
aged 40, who was operated Cushing. The major portion this 
tumour lay the left middle fossa with subtentorial prolongation and 
suprasellar projection into the third ventricle. probable that the 
tumour arose the middle fossa which its larger portion lay; was 
wholly intradural. bears only partial resemblance the case 
recorded here and have been unable discover the literature any 
record similar case which had involved the 


cavernous sinus. 


SUMMARY. 


(1) case intracranial cholesteatoma presented which occupied 
both middle and posterior the right side. The clinical history 
and pathological anatomy are described. 

(2) hypothesis given accounting for its site origin and 
subsequent growth. 

Evidence presented against the view that intracranial 
and epidermoids are regarded separate entities. 

desire acknowledge our indebtedness Professor John 
Anderson and Professor Adam Patrick for permission publish this 
and utilize their case records. The microphotographs are Mr. 
Hamilton, the Laboratory the Royal College Physicians, Edinburgh, 


whom our thanks are offered. 
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DESCRIPTION PLATE. 
Fic. 3.—Section cyst-wall from the anterior fossa, showing sebaceous gland from 
the cyst-wall and close apposition dura mater. 60. 
Fic. posterior fossa, Masson’s trichrome stain. 60. 


5.—High-power photograph cyst-wall posterior fossa show granules 
keratohyaline and prickle-cells. Masson’s trichrome stain. 250. 
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THE MYOTONIA ACQUISITA RELATION THE 
POSTNEURITIC MUSCULAR HYPERTROPHIES. 
KNUD KRABBE 
Copenhagen. 


(From the Department Neurology, Copenhagen, Denmark.) 


not rare find that what are originally described two 
prove ultimately but variants single disease. 
Hepato-lenticular degeneration, first recorded separately Westphal’s 
pseudosclerosis, and Wilson’s disease, provides case point. This 
the case, also, the so-called myotonia acquisita and some forms 
true muscular hypertrophy. These have been generally regarded 
distinct, although known that one may appear symptom the 
other. 

Myotonia acquisita was described originally Talma 1892. 
bears some resemblance myotonia congenita, Thomsen’s disease, 
but its origin and course are very different. both there marked 
hypertrophy muscles and certain slowness movement, especially 
the passage from fixation free movement, though once the latter 
begun rapid enough. The between the two maladies 
that while Thomsen’s disease hereditary and congenital and 
progresses slowly during childhood become stationary adult life, 
Talma’s disease not hereditary, but develops acutely after infection 
intoxication and shows after some time tendency improvement 
recovery. 

both maladies the symptoms and the topography are the same, 
yet their origin they differ widely the muscular atrophies 
poliomyelitis and those progressive muscular atrophy. 

The following personally observed example myotonia 
acquisita. 


The patient was man, aged 24. (Neurological Department, Kommune- 
hospitalet, Copenhagen, 1932.) 

had had tetanus the age but had been otherwise healthy until 
two years before admission hospital. The tetanus had probably arisen 
traumatic ulcer the foot where sinus still remained. The family history 
was negative. 
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Three years before coming under observation had had acute illness 
accompanied severe pain back and limbs and some weakness the limbs. 
Subsequently had become sallow colour and developed progressive 
tiredness the arms and hands. Later, rapid movements became difficult, 
especially extension the flexed fingers and repetitive movements. was 
able maintain postures and carry heavy objects. 

For some six months weakness the legs had appeared and some 
going upstairs. Speech became slower and articulation These 
symptoms increased during the winter months. felt well bodily health 
but was somewhat depressed. 


examination: pupillary and ocular movements were normal. slight 
hypertrophy the masseters was the sole abnormality muscles supplied 
cranial nerves. 

There was considerable hypertrophy (fig. the musculature the neck. 
back and upper limbs. The lower limb muscles were normal this respect. 
The enlarged muscles were firm palpation but did not show the cotton-like 
consistency the pseudohypertrophic muscular dystrophy. Muscular 
power was everywhere normal. 
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After contracting the masseters forty times fatigue developed 
but movement became slower. movements tended slow. The 
phenomena Trousseau and Chvostek were absent. 

electrical examination there was marked myotonic reaction and 
diminished and excitability. The gastrocnemius showed these 
phenomena most markedly. Cooling the muscles weakened power and 
diminished faradic excitability. Walking for three hours and injection 
acetylcholine were without effect upon the myotonic reaction. 
phenomenon (wavelike response galvanism) was not present. 

The hirsuties was poorly developed, the skin dry but otherwise normal. 
The thyroid was not palpable and the testicles were normal. 

The cerebrospinal fluid contained cells per cubic millimetre and increased 
protein content. The Wassermann and Kahn reactions were negative blood 
and fluid. was normal. There was achylia gastrica test, 
performed Basal metabolism was per cent. The pulse-rate during 
test was 44, and one and half hours after ingestion peptone, B.M.R. was 
per cent. and pulse 52. Two hours later B.M.R. per cent., pulse 44. 
Serum calcium was 10°7 mg. (normal). Serum lactic acid was normal while 
fasting and after ingestion galactose. Blood-sugar was fasting; 
normal response was obtained after galactose. Strauss’s concentration test was 
normal. 

Radiograms revealed normal bone formation. The appear- 
ance the muscles pseudohypertrophy was not present. The maximum 
breadth the leg was 15°4 

piece leg muscle was removed and examined microscopically. 
abnormality any kind was seen, apart from slight increase the volume 
the muscle fibres. 

Temperature remained normal while the patient was hospital. was 
given thyroid extract and improved considerably power and rate movement 
increased and the muscles seemed diminish bulk. 

Analysis the case shows present myotonic 
slowness relaxation, myotonic electrical response and true hypertrophy. 

The onset was acute the age 24, after illness that may have 
been polyneuritis. was tendency improvement. There 
was familial element present. The case therefore one myotonia 
acquisita, and presents all the features described earlier the literature 
typical that condition. 

mentioned above, muscular hypertrophy prominent symptom 
myotonia acquisita. Moreover, this symptom may found 
isolated phenomenon without myotonic symptoms. 

The following case which examined recently (June 28, 1933). The 
patient was young farmer aged 22. member his family (he had seven 
brothers and sisters) suffered from similar disease. His parents were not 


related. 
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had been well until the age 15, when contracted severe 
angina with fever. his bed for three months, because was supposed 
that his heart was affected. During this illness was observed that his right 
pupil was dilated, that his face was somewhat asymmetrical and that had 
difficulty closing his right eye. leaving his bed was almost unable 
walk. After some time the condition his legs improved but soon got 
worse again. For the last four years his condition had been stationary. 
was inclined fall. His arms have not been affected. Apart from the 
weakness his legs did not complain any symptoms: ataxia, 


pain, headache, giddiness, tiredness, insomnia loss memory. Sight and 
hearing were good and there was disorder micturition. 

showed the following conditions: examina- 
tion was normal. The right pupil was considerably larger than the left, but 
both reacted well light. His ocular movements were normal, diplopia 
existed and facial paralysis, nor palsy tongue palate. 

The masseter muscles were somewhat hypertrophied, especially the right 
one. The lower parts pectoral muscles were atrophic. The arm muscles 
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were hypertrophied, especially those the upper arm. Apart from this, 
neurological examination the upper limbs revealed normal power, tonus, 
coordination, tendon reflexes and sensibility. palpation the hypertrophied 
muscles were firmer than normal when they were relaxed, and they were hard 
wood when contracted. 

The muscles the back and abdomen were wholly normal. The abdominal 
reflexes were present. the lower extremities the gluteal muscles were 
perhaps slightly atrophied, the femoral muscles very and the gastro- 
hypertrophic (fig. power was fair the hip-joint, 
diminished flexion and especially extension the knee-joints, but perfectly 
good the ankle-joints. Sensibility and coordination were normal. The knee- 
jerks were very feeble, the ankle-jerks and the plantar responses were normal. 
Palpation the gastrocnemii muscles showed the same modification the 
hypertrophic muscles the upper extremities, but less marked. The gait 
was that quadriceps paresis; the patient jerked the legs forward, but did 
not waddle. When was lying down and wanted rise, supported 
himself with his hands. All the movements, apart from the gait, were 
unaffected and without any character. 

Blood-pressure was 120 systolic, diastolic. Urine was normal, and 
hemoglobin was per cent. 

connection with this case should like give short abstract 
which have published more detail 1921. 

The patient was years old. There was history similar condition 
the family. His muscles had always been normal power. When 
was years old had illness characterised pain and weakness his 
legs, without fever. For two days was absolutely unable walk, but after 
that the power his legs improved, but was never completely restored. 
the same time his legs became larger and short time they reached the 
volume seen 1920. exertion was soon fatigued and developed pains 
his legs, but these symptoms soon decreased rest. Apart from these 
symptoms, felt perfectly well. 

The lower limbs presented powerful thigh muscles and enormous hyper- 
trophy the triceps palpation these muscles had not the cotton-like 
consistency pseudo-hypertrophic muscles, but that normal muscles. 
The power the gastrocnemii was slightly below normal. The muscles 
reacted more feebly than normal the current, but they presented 
neither the myotonic reaction nor the reaction degeneration. 

Neurological examination cranial nerves and upper limbs showed 
abnormality. General medical examination was negative. 

small piece the gastrocnemius muscle was excised, and microscopical 
examination showed that some fibres were increased volume, some atrophic. 
the fibres nuclei were seen scattered the interior the 
fibres, some which were ramified. Here and there small capillaries were 
seen entering the interior the muscle fibres. There was increase 
connective tissue fat between the muscle fibres, and sign inflammation. 
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consider these three cases find some features common 
all them. 

the first place muscular hypertrophy, true hypertrophy very 
different from the pseudohypertrophy the progressive myopathies. 
This muscular hypertrophy had developed all three cases after 
acute illness. the first case, this was characterized severe pains 
the back, slight pain the extremities and weakness the limb 
muscles. Subsequently ready fatigue developed the arms and hands. 
The second case had febrile illness and afterwards developed anisocoria, 
peripheral facial palsy and weakness the legs. The third case also had 
acute illness characterized pains and palsies the legs, without 
fever. 

all three cases, after this initial illness, there developed true 
symmetrical hypertrophy the muscles the legs the arms. 
one case the hypertrophy was associated with myotonic symptoms, 
the two others myotonia was observed. 

generally said that myotonia often presents muscular hyper- 
trophy special symptom. Perhaps may more correct say 
that muscular hypertrophy presents myotonia special symptom. 
all the cases may supposed that the polyneuritis has caused 
certain destruction the muscles and that subsequently compensatory 
hypertrophy has developed. 

has been assumed that myotonia depends upon hypertrophy 
the sarcoplasm. one our cases without myotonia, microscopical 
examination piece muscle showed hypertrophy the muscular 
fibres whole. seems probable that cases which the muscle 
fibres regenerating show such hypertrophy, true hypertrophy 
the muscles without myotonia results; and that cases which the 
hypertrophy the sarcoplasm predominates, hypertrophy with myotonia 
develops. 

have found the literature thirty-four cases myotonia acquisita. 
all these the patients were males. twenty-eight cases which 
the age onset was given this was between and years. However, 
must remarked that cases starting childhood have not been 
considered, since very difficult say these belong myotonia 
congenita myotonia acquisita. 

two cases (Erben, Jeanselme and Huet) the disease developed 
patients suffering from pulmonary tuberculosis—a disease sometimes 
accompanied polyneuritis. Schoenborn’s case the patient presented 
ulceration the leg, followed septicemia. Three years later 
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developed progressive weakness the arms, and later myotonia with 
atrophy. Jacoby’s second case developed after injury the arms 
with pain and swelling the hands. Grund’s patient had had long 
standing ulceration the left leg, frequently pain this leg, and his 
feet became deformed. myotonia the hands developed. 
Beco describes case which the patient had abscess his right 
foot. Some time later myotonia developed his arm and trunk 
muscles. 

the case Huet and Francais the patient had been exposed 
torpedo explosion and was completely prostrated. month later the 
myotonia began develop. Rimbaud and Jourdan’s case also the 
myotonia began after trauma. Alcoholism has been observed two 
cases (Hoffmann, Nartowski), lead-poisoning one (Haenel). The 
gastro-enteritic infections play more important part. Talma’s 
cases developed after severe Bechterew’s case, otherwise 
somewhat atypical, began after acute gastro-enteritis with vomiting 
and Wexberg’s patient the myotonia started connexion 
with dysentery, and Jacoby’s first case became myotonic, with enormous 
muscular hypertrophy, after typhoid. the Case 
Kornhold the attack typhoid, which occurred eighteen years before 
the myotonia, can scarcely considered etiological factor. 

nine cases Case Dercum, Walton, Ballet, Voss, Fuchs, 
Trémmer, Wagner, Abrahamsen) etiological factor found. 
These cases were adult males without any history heredity, whom 
the myotonic syndrome developed more less rapidly without any 
preceding disease. 

Finally, seven cases there were some special features the onset 
the disease. the Case Talma, the disease began with weak- 
ness the lower limbs, making very difficult for the patient walk. 
Myotonia developed later. The Case Talma had, before the 
myotonia, acute illness with pains the extremities, fever and 
delirium, and later sensation heaviness the limbs. Kornhold’s 
Case began with weakness the hands, later atrophy appeared, and 
lastly myotonia. Jaquemart’s second observation, the patient had 
pains his right arm, with heaviness and weakness, and 
finally myotonia (Jaquemart’s Case was probably Parkinsonism). 

Salzberger describes man aged 26, who had been ill three years 
before the myotonia appeared. This illness consisted pains the 
legs, the arms and the muscles the chest. the case described 
Beaulieu-Faure and Deschamps the movements his right arm became 
feeble, and the feebleness increased slowly. 
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Rybalkine’s patient had epileptic fit, followed violent abdom- 
pain. days later, noticed that had difficulty 
respiratory movements and moving the limbs. The first case 
described above belongs this group. 

Finally, must noted that one case only (Fiirstner) among 
these thirty-four, the patient had suffered from syphilis, and this rarity 
syphilitic antecedents seems point the fact that syphilis does 
not play any part etiology. The fact that the disease very seldom 
seems begin after the age 45, suggests that arteriosclerosis not 
factor. also remarkable that cases have developed 
connexion with disseminated sclerosis epidemic encephalitis; 
indicates that myotonia acquisita never the result spinal 
cerebral disease. But consider the cases myotonia acquisita 
described the literature, significant that most them developed 
either after polyneuritic affection, after disease which sometimes 
causes polyneuritis such tuberculosis, gastro-enteritis, 
lead-poisoning traumatic lesions. 

The mode onset the disease variable. most cases begins 
with weakness, pain, flaccid paresis the limbs, signs which are 
generally found polyneuritis. 

will now summarize the cases true muscular hypertrophy 
described the literature, about twenty all. These were analysed 
greater detail previous article [35]. 

six these cases (Berger and Lesage, Cerné, Babinski, 
Bechterew) the muscular liypertrophy developed after typhoid fever. 
The Case Curschmann developed after lead-polyneuritis. Graves’ 
patient developed muscular hypertrophy after sciatica, and Lhermitte’s 
after traumatic lesion the sciatic nerve. patient had 
suffered from pleurisy pneumonia before developing the muscular 
hypertrophy. 

Further, some cases are described (by Krau, Talma, Curschmann (2), 
Krabbe) which such polyneuritic symptoms pain 
and weakness the muscles, preceded the muscular hypertrophy. 

two cases only (Pal, Woods) hypertrophy seems have been 
connected with cerebral lesion. 

The relatively numerous cases developing after typhoid fever have 
been considered the authors due phlebitis. analyse the 
history the disease seems more probable that the preceding illness 
had been neuritis caused typhoid fever. 

considering these cases whole, observe that true 
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muscular hypertrophy generally develops after polyneuritic syndrome, 
after disease often associated with polyneuritis. 

The following conclusions may drawn 

(1) the majority cases polyneuritis recovers completely, 
leaves more less marked atrophy the affected muscles. 

(2) some cases the recovery excessive, and the muscles 
hypertrophy. Sometimes muscle hypertrophies whole, presenting 
normal power slight weakness. other cases, the sarcoplasm 
especially hypertrophies, and these myotonic condition will the 
consequence the hypertrophy. 

this hypothesis valid, may consider myotonia acquisita and 
true muscular hypertrophy two variations the same abnormality 
abnormal regeneration after neuritic processes. 
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THE PARTICIPATION THE NEUROGLIA THE 
FORMATION MYELIN THE PRENATAL INFAN- 
TILE 


BERNARD ALPERS, M.D., AND WEBB HAYMAKER, 


(From the Laboratory Neuropathology the Institute the Pennsylvania Hospital, 


INTRODUCTION. 


THERE good presumptive evidence that the oligodendroglia plays 
important part the formation myelin the central nervous 
system. There still some doubt whether the only histological 
element participate this process. Furthermore, the activity 
these cells the development myelin the human nervous system 
has not yet been carefully studied. For this reason series human 
premature brains were studied order trace the activity all the 
neuroglial elements the act myelin deposit. 


REVIEW LITERATURE. 


Much confusion exists the literature concerning the histogenesis 
myelin. Boll (1869) studied myelin deposit chick embryos. 
found from the eighteenth day incubation the first forty-eight 
hours post-foetal life large quantity dark, fatty-like granules 
among the axis-cylinders. These granules became confluent and con- 
tinuous the form sheath. After forty-eight hours post-foetal 
life all such fat globules have practically disappeared. Boll thought 
could trace the origin myelin from the fat granular cells which 
appear the white substance early the seventh day. 

Most the study myelin formation cells has been concentrated 
the demonstration fat within cells, being assumed that fat- 
containing cells myelinizing areas were sources the fat and lipoids 
constituting the myelin. [2] (1871) recognized the wide- 
spread diffusion fat the neuroglia cells during myelin deposit, and 


The brains which form the basis this study were furnished the Ayer Clinical 
Laboratory the Pennsylvania Hospital. 
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connected them with nerve formation, admitting, however, that the 
fat the neuroglia cells might represent the end-products myelin 
formation. was this same appearance which led Virchow [3] 
the interpretation that these fat-laden cells were the end-product 
degeneration neuroglia cells. More recently, Wohlwill 
asserted that the occurrence fat dropiets neuroglia physiological 
phenomenon, assertion which readily acceptable, but which brings 
one closer the solution their actual significance. Evidence 
more less negative nature was produced Staemmler who 
studied the brains dogs and cats early post-embryonic life. 
none them did find fat the neuroglia, whereas chick embryos 
found fat-laden cells with great regularity. Staemmler concluded 
from these observations that fat the neuroglia cells post-embryonic 
life pathological, its occurrence meaning that there was breaking 
down myelin, disturbed myelin formation with reversion 
embryonal stage. Its occurrence rich quantities the brains 
premature infants accounted for their being the embryonal 
stage myelinogenesis. Vignal found close relationship between 
certain migrating cells, which called and myelin 
deposition. These cells, concluded, were embryonal, migrating from 
grey white substance and having the same origin neuroglia. The 
nature these cells not clear, but presumably they are neuroglial 
type. the other hand, pointed out clear relationship 
between neuroglial development and myelinization human 
five nine months. showed that the fibril prolongations the 
neuroglia multiply and form rete surrounding every single fibre. His 
conclusion was that neuroglia cells take part the construction 
myelin, seen the intimate relationship which they form with the 
myelin sheaths. 

That the question myelin deposit not simple process shown 
the important work Wlassak [8], who incidentally stated that 
the neuroglia took part this process. Wlassak believes that the first 
accumulation myelin the blood, while the first site deposition 
the connective tissue the pia with which the spongioblasts come 
into contact with their outer ends. Apparently, the richest deposition 
the spongioblasts situated the medial plane 
lower animals appears that the property secreting myelin 
property the epithelial cells lining the third and fourth ventricles. 
them the epithelium lining the roof the fourth ventricle has the 
same relation spongioblasts; the epithelial cells approximating the 
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blood-vessels contain osmic acid-staining particles large quantity. 
The axones the brain are, with very few exceptions, without sheaths 
this early stage, naked axis cylinders being characteristic all such 
embryos. Neither fat nor lecithin can identified round the neuro- 
blasts. development proceeds, lecithin and fat appear and then 
later protagon. Protagon first appears the medulla oblongata the 
Pristiurus embryo mm. the same manner does lecithin and 
fat. The characteristic protagon clumps are irregular rounded 
shape, and are sparse the pial cells. seems that the accumulation 
protagon, lecithin and fat the animals mentioned depends upon 
the proximity blood-vessels. With the ingrowth blood-vessels 
into the embryonal brain entirely new relationship develops. 
Accompanying such ingrowth constantly diminishing capacity 
the part the ependymal cells secrete myelin. Myelin now 
found more and more about vessels, lecithin and fat being very close 
the vessel wall, protagon being some distance from it. From this 
time onwards myelin drops and clumps are seen adhering the myelin- 
free sheaths and becoming part them. This transformation can 
traced the embryo Scyllium canicula mm., and that 
Mustellus levus cm. 

Wlassak arrives the belief that myelin transported carried 
the form minute globules from the vessels developing myelin 
sheaths. leaves open the question, but tends negative the idea, 
that the basic elements are brought the axis cylinder, there under- 
going synthetic transformation into new substance, myelin. Since 
fat droplets were found more numerous immature than 
mature nerve fibres, thinks there must further transformation 
fat after reaching the axis cylinder. Fat and lecithin come from 
the blood finely divided condition, whereas protagon does not appear 
the blood-stream such. thinks that protagon the result 
extravascular synthesis elemental substances present the blood. 

the question, tissue cells transport myelin from the blood- 
vessels axis cylinders Wlassak answers that this transportation 
effected glial cells, definitely the case protagon and through 
inference the case fat and lecithin. This latter inference 
contrast with what seen occur the ependymal cells. Here fat 
and lecithin are found direct observation, first the cell protoplasm, 
and later, the processes, thus indicating movement radical 
direction. 

The first specific identification the exact type neuroglia which 
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takes part myelinization was made Hortega [9], who demon- 
strated the importance the oligoglia cell this process. showed 
that there are granules present within the oligoglial cell, and that these 
granules are most abundant during the period most active myeliniza- 
tion. Shortly after they appear these granules are longer visible 
because they have already produced myelin around the nerve fibre. 
Myelin secretion, rather elaboration, the oligoglia. The 
cells carry the nerve fibres the trophic materials necessary for the 
elaboration myelin. the close relationship existing 
between oligoglia and myelin formation shown: (1) the proximity 
these cells the myelin sheaths along which they are placed (2) 
the similarity genetically oligoglia the Schwann cells situated 
along the peripheral nerves (3) the abundance these cells areas 
active myelinization, having been present only inappreciable 
numbers, least before this, and (4) the increase within the oligoglia 
cells granules during myelinization. 
says further that the oligoglia serve means sustenance 
the medullary tube, and that its protoplasm elaborates specific product 
which influences the trophic function the nerve fibres 
elaboration myelin. The clustering the oligoglia cells along the 
myelin sheaths the nervous system has always been suggestive 
relationship these cells myelin formation, and the work Hortega 
has shown beyond doubt that the processes these cells encircle and 
entwine the medullary tubes the axis cylinders the central nervous 
system. this respect they are similar the Schwann cells 
the peripheral nerves, point which was indicated Cajal and Hortega. 
The inference has been drawn, therefore, that since the Schwann cells 
are related myelin deposit the peripheral nerves, seems likely 
that their analogues the central nervous system fulfil 


function. 

This view supported Penfield [10], and more recently 
Morrison whostudied the embryos pigs chiefly, but also cats, 
rabbits, rats and humans. found the embryo cells which were 
presumably oligoglia their forerunners which contained fat, while 
the adult this intracellular fat could not demonstrated. Morrison’s 
demonstration fat polarized light served definite refinement 
over the cruder histological methods use. been again supported 
Linnell and Tom [12], who found the white rat four weeks 
certain morphological changes the oligoglia cell, suggestive the 
activity this cell myelinogenesis. The exact nature these 
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changes not known because the authors have not yet published 
their data. 

There good evidence, therefore, that the oligoglia cells and myelin 
deposit are intimately related. Certainly, far the neuroglia cells 
are concerned, what evidence there their specific participation 
myelin deposit points definitely the oligoglia cells the important 
members this series this important function. 

Material and methods.—All the brains used this study were 
human, and all were premature. was thought that human material 
was desirable order partly correlate what had been observed 
lower animals, and partly determine actually what occurred myelin 


grey matter cortex five-month stage, showing fat globules 
within vessels, vascular endothelium, within astrocytes and oligoglia. fat deposition 
axones found this stage. Silver carbonate del Rio-Hortega counterstained with 


Fett-Ponceau. 


formation the human. were obtained for study from five 
months till term. Studies post-natal material were not made 
because the inability get proper material. 

The stains employed consisted the silver carbonate method del 
alone and counterstained with Fett-Ponceau, the gold 
chloride method Cajal, the osmic acid method Marchi, Weigert’s 
method and Fett-Ponceau. 

The relationship astrocytes and oligodendroglia myelinization 
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the premature infant brain.—There strong presumptive evidence 
from our studies that astrocytes play some sort the deposit 
myelin before birth. the Fett-Ponceau stage, globules fat are 
seen the vascular feet all stages from five months term. 
These globules vary size and are usually round contour. the 
cytoplasm the distribution fat usually polar until the ninth month 
that is, the fat chiefly one pole the cell. the 
ninth month becomes more diffusely scattered the cytoplasm 
(figs. the ninth month also, when astrocytes appear 
multiplying very rapidly, the younger astrocytes seem definitely 


& 


rec 


drawing seven-month stage, showing relative abundance various 
glial The relationship fat-laden glia non-myelinated axones demonstrated. 
del Rio-Hortega counterstained with Fett-Ponceau. 


x 


more active fat containers than the more mature cells. Marchi 
preparations osmic acid granules were found astrocytes the seventh 
and eighth months, but they could not demonstrated the ninth 
month. rather striking appearance was noted Weigert preparations 
(fig. the ninth month but not before, blue, globoid 
could demonstrated the cytoplasm astrocytes, but other 
neuroglial element. These were found the astrocytes within the 
cortex and about the axis cylinders the white matter. 


THE NEUROGLIA THE FORMATION MYELIN 201 


important emphasize that these globoid bodies occur only 
the ninth-month foetus, and that they are stained with the Weigert 
myelin stain only the axones and the astrocytes. not found 
the other glial elements. Furthermore, this myelin the same 
colour both the astrocytes and the axones. fair assume that 
myelin with which are dealing this stage because its 
staining properties with Weigert’s myelin stain. The occurrence 
myelin therefore only the astrocytes and axis cylinders this stage 
suggests strongly that these neuroglial elements must play some 
myelin deposit. Exactly what this cannot defined, but its 
part cannot denied. 


3.—Drawing white matter cortex nine-month stage, showing axones now 
the stage active myelin maturation. Fat-laden glial cells are seen their relative pro- 
portions their relation these axones. The glial cells now contain the maximum 
Fett-Ponceau stained fat. Silver carbonate del Rio-Hortega counterstained with Fett- 
Ponceau. 


Furthermore, there the highly suggestive observation made from 
our sections that osmic acid found the astrocytes the seventh 
and eighth-month stages, only disappear suddenly the ninth 
month when myelin found within these cells. This suggestive 
the fact that there possibly some synthesis fat into myelin the 


astrocytes. 

During the sixth the ninth months life, fat droplets may 
seen the oligodendroglia cells stained with silver and Fett-Ponceau. 
this respect they are similar the astrocytes. During these stages 
were unable demonstrate any marked predominance number 
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4.—Drawing white matter cortex seven-month stage, showing immature 
glial cells whose dendritic processes are already close relation axones. O,, 
oligoglia grouped about nerve-cell body. spongioblasts. Silver carbonate 
del Rio-Hortega. 


5.—Composite drawing showing relationship astrocytes and oligoglia the eight- 
month stage. Note how the astrocytic processes apparently end rule the point 
greatest swelling the segmented axones. Silver carbonate del Rio-Hortega. 
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oligodendroglia. While they seemed more numerous than the 
astrocytes, the difference did not appear very striking. 
globoid bodies were demonstrable the oligodendroglia with 
stain. 

The microglia not contain fat the five six-month stages, but 
from the seventh month they contain increasing amount fatty 
substance. 

During the fifth, sixth and seventh-month stages, there 
abundance fatty globules within the vessels, particularly the cortex. 


drawing showing glia-axonal relationship now ninth month 
\strocytic communication with axones most pronounced this stage. Relatively the 
astrocyte predominates though all glial elements show proliferation. Silver carbonate 
del Rio-Hortega. 


Globules are found also the endothelium the vessels, but this has 
disappeared the eighth month. Fat not found the vessels 
the ninth month life. 

well recognized that the oligodendroglia lie close intimacy 
the axones the nerve cells adult life. similar relationship 
appears exist the embryo between the astrocyte and axone 
both gold chloride and silver preparations was 
possible see astrocytic processes extending the axone and appearing 
terminate there very close it. This appeared true 
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particularly the eighth month stage, where number such 
processes were seen. similar relationship visible the ninth month 
foetus. may seen leading directly the axone and 
apparently terminating there; they may course along axone and 
give off fine branches the latter. The relationship clear and 
striking. While its significance not clear, would seem lend 
support the idea that the astrocytes play some sort role the 
axonal development, possibly the myelin formation about it. 

There doubt from the work Hortega, and more recently 
Morrison, that the oligodendroglia play important role the deposit 
myelin. The presumptive evidence for this conclusion stands firm 


ground. There also reason suppose from our investigations, that 


Fic. 7.— Composite drawing of grey matter at nine-month stage, showing globoid bodies 
nerve-cell bodies, astrocytes and few oligoglia and microglia cells. Weigert stain. 


astrocytes may play the premature myelin formation, 
for side side with the fat accumulation the oligoglia cells there 
similar accumulation the agtrocytes. While judge 
the relative abundance these cell elements, the astrocytes during 
these stages seem numerous the oligodendroglia cells 
Incidentally, fat was also found the microglia the seventh, eighth, 


and ninth months life, that these months neutral fat 


demonstrable all the elements. Just what relationship 


this presence fat microglia has myelin deposit very 
say, but regarded evidence myelin formation the 
oligodendroglia, there reason presume that may not have the 
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same significance when found the other neuroglial elements. The 
presence fat the premature microglia was course well known 
Hortega, who however did not commit himself its significance- 
The presence fat the astrocytes during myelinization, seen 
our studies, and the intimate morphological relationship these cells 
the developing axone, make appear probable that the astrocytes 
play part the function myelin deposit about the axis cylinder. 
The exact nature this function, whether transportation fat 
some other necessary function myelin formation, not clear and 


remains for future clarification. 


CONCLUSIONS. 


(1) Premature infant brains ranging age from five nine months 
were studied specific neuroglial methods. 

(2) addition oligoglial participation myelin deposit, was 
found that astrocytes also played this process the premature 


brain. 


BIBLIOGRAPHY. 

Psych., 1873, 122. 

Arch. f. Psychiatr., 1871, 3, 162. 

Développement des clements systéme nerveux Paris, 
1869. 

Herkunft des Myelins; ein Beitrag zur Phisiologie des 
Arch. mechn. Organ., Leipzig, 1898, 453. 

tional Oligodendroglia,’’ Mem. Real Soc. Esp. Hist. 1928, 14, 

10] PENFIELD, Special New York, 1928, 1064. 

Neur. Assoc., 1931, 444. 


1931, (Suppl.), 27. 


206 


RECENT PUBLICATIONS. 


1068, with illustrations. Price 


German, the word generally applied disturbances 
function rather than structure, and this book might be, therefore, titled 
English the with smaller part mental 
disorders, forms volume series devoted medical experiences the 
War, and fact written around the experiences the treatment 
cerebral wounds. is, however, means limited war-time observa 
tions, and these are employed mainly confirm, elaborate modify the 
neurological experiences ordinary civil life. deals chiefly with the effects 
lesions the cortex, which is, course, the part more frequently damaged 
wounds. 

book this size the reviewer can more than out its 
scope, the manner which the subject dealt with, and the features that 
distinguish add its value. the first two sections disturbances 
motility and sensation are considered considerable detail, and they are 
followed long chapter apraxia, new form which described. The 
section visual disturbances includes, addition defects visual perception, 
colour vision cerebral lesions, disturbances visual agnosia, 
orientation, localization and attention, well the abnormalities reading, 
writing and dealing with figures which may associated with lesions the 
visual apparatus. The chapter hearing concerned mainly with the various 
forms amusia. The next 250 pages deal very comprehensively with aphasia, 
difficult subject which not made easier the manner its 
The symptomatology the frontal lobes quite fully discussed, and many 
important and some new observations are described. The next 100 pages are 
concerned with the psychokinetic, catatonic and disorders associated 
with disease the basal ganglia, and shorter chapter allotted distur- 
bances smelland taste. The remaining pages describe the psychical symptoms 
which may accompany injury the brain. 

asking oneself, after through these thousand and more pages, 
what fruit has been born the extraordinary industry, car the 
first place say that number interesting facts and observations have been 
brought together and have been discussed manner which will new and 
instructive English readers. these grounds the book must strongly 
recommended for study well for reference. large bibliography, which 
almost wholly German, and index will facilitate its use for the latter 
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purpose. Yet the reader’s feeling mainly one disappointment; although 
numerous small points are studied detail there larger view, attempt 
draw conclusions wider the contrary, the tendency 
towards over-differentiation, subdivide each group observations into 
smaller entities and leave them isolated. 

But the most striking feature the author’s work his desire find 
precise cerebral localization for every phenomenon observes. series 
diagrams the basal ganglia and the upper part the brain-stem, for instance, 
has marked out the sites the lesions responsible for not only all the 
disturbances, but also for and catatonic symptoms 
and charts the surface the brain the last chapter the localization 
various faculties represented profusely ever they were the most 
ardent phrenologist. 


London: Bailliére, Tindall 


and Cox. 1934. Price 38s. 
The appearance each new textbook neurology brings the question way 
has been written? this instance the answer offered the 
preface and the complimentary notice which accompanies this book, 
according which the aim has been present neurology part the 
sciences applicable the one hand for the study disorders the 
nervous system disease, but available also for the student biology who 
interested the study other animals. With this object view the author 
has devoted his first 100 pages the embryology, anatomy, physiology and 
pathology the nervous system. Some knowledge these subjects is, 
course, essential the serious student neurology, but very doubtful 
they can properly dealt with within this compass, the method 
presentation which adopted here. The pages are too packed with state- 
ments, and their arrangement not always satisfactory. the second page, 
instance, the reader finds presented him concisely scarcely 
intelligible even one already acquainted with the matter, some the com- 
plicated problems modern experimental embryology, and the nature the 
conduction impulses, conditioned reflexes and other subjects are 
briefly dealt with that the student can scarcely expected obtain any 
useful knowledge from study these paragraphs. striving after 
completeness would have produced more useful introduction 
practical neurology. 

The sections written from the author’s personal knowledge and experience, 
those with purely clinical applications, are more satisfactory and some 
respects admirable; the classification adopted probably good any 
classification can be, and the descriptions symptoms and the discussions 
diagnosis are the whole adequate. The sections the morbid anatomy 
and pathology are, however, many cases incomplete and sometimes 
sketchy that the student cannot obtain from them any clear picture the 
nature the disease under discussion. 


A 
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Unfortunately some sections the book are marred state 
opinions and often vague hypotheses facts, and lack critical selection 
the citation authorities. Later editions would improved more 
careful editing, especially paragraphing and heading. 

There are numerous illustrations, useful references the end each 
chapter, and index. 


Abscess the Brain. Atkinson. Pp. 289. London: 


Medical Publications, Ltd. 1934. Price 21s. 


The personal experience cerebral abscesses has not been 
extensive, but has added the study museum specimens and the 
literature. this volume states plainly most the problems and difficul- 
ties which the subject presents practice, but cannot claimed that 
has added much our general knowledge it. 

The chapters the pathology abscesses and local cerebral infections, 
which oceupy considerable part the book, are the most valuable and 
interesting those diagnosis and offer little anyone with 
neurological even general clinical experience, but the views expressed are 
the whole sound and safe. spite the lamentably high mortality acute 
the brain exploratory puncture and early operation reeommended, 
though there now good deal evidence that better results would probably 
come from more conservative attitude. 


Persons One and Three: Study Multiple Personalities. 
FRANZ. Pp. 188. New York and London: McGraw-Hill Book 
Co., 1933. 
The interest this small book that gives, without hypotheses 
psychological explanation, the history over two three years man who 
was subject changes personality, periods continued amnesia, 
during some which was carefully questioned and examined. The author, 
therefore, provides valuable material for further investigation the subject. 
was found that every change personality was preceded period 


Price 7s. 6d. 


emotional strain. 


Die Meningeome. von 144. 
Leipzig: Thiéme. 1934. Price 

The author limits the term parasagittal meningioma tumours attached 
the walls the longitudinal sinuses the falx. For the purpose 
clinical description has divided his own cases into groups according they 
lay the anterior, middle posterior third the sinus, and the symptoms 
depend largely the position the growth, this classification useful. 
estimates the frequency bilateral tumours, more correctly the extension 
growths through the falx that they compress both cerebral hemispheres, 
one third one half all cases, proportion which much higher than 
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generally believed be, but accurate figures can probably not obtained 
from operative material. The nature and histology these tumours not 
dealt with, but emphasis laid how often they invade the dural veins and 
sinuses and even lead their occlusion. This probably plays important 
part the production the symptoms, which Olivecrona believes are largely 
due vascular disturbances, and especially venous congestion. 

This undoubtedly valuable monograph which will repay study. Both 
the text and the illustrations are excellent. 


Paris: Boivin. 1934. Pp. 267. Price fr. 


Developmental studies are much psychology to-day, but have 
far added relatively little our understanding the adult. This may 
due the use unfruitful hypothesis, the complexity the material, 
the pre-occupation many observers with morbid phenomena. profitable 
meet survey the field which goes further than the agreed facts. 
Dr. Wallon offers interpretation which takes the child’s own body 
the point departure, and after examining the phenomena the first three 
years life, considers how from these the development personality can take 
place. The first part deals with the various aspects emotion, paying regard, 
the last chapter particularly, the relation between mental activity and 
muscular tone: the second part the individualization the body and 
awareness are considered, and the third part consciousness oneself. 

critical period, far personality concerned, considered occur 
the age years. 


Vorlesungen fiir Arzte. von KURT SCHNEIDER. 
Thieme. 1934. Rm. 3.40. 


simple brief survey psychiatry for the needs the general practitioner 
offered these lectures: they contain nothing profound, nothing difficult 
controversial, and nothing new for the psychiatric reader. The points made 
are sensible, and the work, which appeared medical weekly, lucid and 


may useful for beginners. 


von Bern: Hans Huber. 
1933. Pp. 6.80, fr. 8.50. 


This book contains protocols various criminals and discussion the 
social and personal factors that these cases provide explanation the 
criminal behaviour. unfortunate that the author has not considered how 
far these illustrate the various ways which the environment can work upon 
different constitutions, the understandable connections being but later links 
the chain causality but concerned more with the forensic-psycho- 
logical approach, and for this purpose material has the advantage being 
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first-hand and full. Some the forensic sections are directed towards German 
courts and procedure, but the discussion responsibility sexual and 
other crimes with emotional background interest all engaged 


forensic medicine. 

Price fr. 

The biological value emotton familiar problem; may that 
the form which often posited does not admit 
Dr. Dejean, who has previous work concerned himself with reality 
visually perceived, sets discover why such and such object 
situation should provoke the psycho-physiological phenomena emotion 
one person and not another, how does and why these phenomena 
should our disadvantage that they interfere with our successful 
adaptation reality. his elaboration these questions pays much 
attention the bodily changes emotion and the questions individual 
values and diathesis. His views are interesting but the exposition much 
longer than its content seems warrant, and adds little the already 
available answers his initial questions. 


Les Fous Par Les Editions 
Vega. 1933. Pp. 194 dessins originaux 
Price fr. 

The author makes ambitious claims for this work; professes only 
have collected types gaiety and joy mental disorder and have depicted 
them wordsand drawings. The latter, which are pen and ink and crayon, 
show his talent, but often the case with such illustrations, one would 
many instances unable recognize the type disorder from the drawing 
alone. The verbal descriptions are written vivid journalistic style and 
have some freshness about them. There necessity good deal 
psychiatry the book, but seems written mainly for the untrained 


reader. 


Writers Articles and Clinical Cases” are supplied free charge 
with copies reprinted the form which the paper stands the pages 
reprints are required pamphlet form, with wrapper, title-page, 
&c., and re-numbered pages, they must ordered, the expense the writers, 
from Messrs. BALE, SONS DANIELSSON, Ltd., 83-91, Great Titchfield Street, 


London, 

Members the Neurological Section the Royal Society Medicine can 
obtain the Index Brain” for the Volumes inclusive, that is, from 
its commencement the end 1900, from Messrs. MACMILLAN CO., Ltd., 
St. Martin’s Street, London, W.C., the price 6s. 6d., post free. 
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